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WATER... 


to INDIA’S Future re 


| uwood Conveyors are 
playing their part in 
the construction of the many 


dams now being built across the 
Indian rivers — dams which have 


the purpose of cumbining irrigation 
with the production of cheap electric power. Dam 

construction is testing work for the conveyors i 
employed .. contractors must be sure of obtaining 

equipment which is both reliable and exactly adapted to their needs. 
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Junior Straitline— 
Diesel-Powered with 
*N’ Twin Hydraulic Swivel Head 


Diamond Core Drill 


CHOICE OF POWER, viz., Diesel, Gasoline, 
Electric or Air. CHOICE OF SWIVEL HEADS: 
a) 20” ‘A’ Screw feed accommodating ‘A’ rods 
and ‘E’ rods. b) 24”*N’ Twin Hydraulic Head 
accommodating ‘N’, ‘B’, ‘A’ and ‘E’ Rods. 


Trailer—Mounted 
with folding mast. 


Gasoline-Powered, 
Hydraulic Head, Built-in Pump. 


CAPACITY: 1,350 feet of “EX” Rods. 


For full details write to 
the Sole DISTRIBUTORS in India: 


LARSEN & TOUBRO LIMITED 


BOMBAY CALCUTTA * MADRAS * BANGALORE COCHIN 
P.O. Box 278 P.O. Box 619 P.O. Box 5247 P. O. Box 98 
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TANGYES 
HYDRAULIC JACKS 


“HYDRALITE” 
LIGHT-WEIGHT 


HYDRAULIC JACK 


Capacity range 15 to 50 Tons. 


HYDRAULIC 
PIT JACK 


Lift of 30 Tons through 
a distance of 5ft. 8 ins. 


For full particulars please write to 
the Agents for Northern & Eastern India: 


JESSOPCL 


- ENGINEERS - 


63, Netaji Subhas Road, Calcutta-| 


‘HPG SHEET GLASS | 

is | 
| SHEET GLASS at its BEST 


* acclaimed superior to imported sheet glass | 
* ideal for use in all modern architecture 1 
* available in wide range of thicknesses. 
| BEAUTIFY your HOME, OFFICE, FACTORY 

with 
‘HPG’ SHEET GLASS 


Available in following specifications — 


| 
| —. Available sizes Packing 
10/12 oz. In all cut sizes up to Upto 60 u/ins. in 100 sq. ft. | 
16/18 oz. 120 United Inches. boxes | 
| = sea Manufacturing size : Above 60 u/ins. in 200 sq. ft. I 
Max. Length = 60’’/63’’ boxes 
32 oz. 
| To 3 Ft. Super in 100 sq. ft. } 
3/16” Cases 
2 Ft. Super to 25 Ft. Super Above 3 Ft. Super in | 
7/[32’’ 200 sq. ft. cases 


HINDUSTHAN-PILKINGTON GLASS WORKS LTD. 


Managing Agents: N. R. Sarker & Co. Ltd., 
Hindusthan Buildings, Calcutta-13 
WORKS—ASANSOL 


For particulars write to Selling Agents : 
1. Gillanders Arbuthnot & Co. Ltd., Clive Buildings, Calcutta, for Bihar, Assam, Orissa, U.P. and West Bengal. 


2. Pilkington Bros. Ltd., P.O. Box 682, Bombay-1, for rest of India. 
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HACKBRIDGE 


TRANSFORMERS 


OUND design and construction — inherent char- 
acteristics in Hackbridge transformers — ensure 
long and reliable service even under the most 
arduous conditions. Backed by 30 years manufactur- 


ing experience. Over 21 million kVA. in service up 
to the largest sizes. 


The illustrations show: above, one of eight 15 MVA 132/33 kV. 
Hackbridge transformers supplied to the Damodar Valley Cor- 
poration, and below, one of four 20 MVA 100/6.6 kV. Hackbridge 
units installed at the Tata Hydro Electric Power Supply Co’s 


Parel Receiving Station, Bombay. 


HACKBRIDGE AND HEWITTIC ELECTRIC CO., LIMITED 
SURREY-- ENGLAND 


Me Telegrams: “ Electric, Walton-on-Thames ’ 


 WALTON-ON-THAMES . 
Telephone : Walton-on-Thames 760 (8 lines) 
INDIA : Steam and Mining Equipment (India) Ltd., 101, Park Street, Calcutta, Post Box 405. 
Easun Engineering Co. Ltd., 5-7 Second Line Beach, Post Box 95, Madras |. 
James Finlay & Co. Ltd., P.O. Box No. 4670, Finlay House, McLeod Road, Karachi. 


PAKISTAN : 
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Don’t delay 


For the transportation of large quantities of 
bulk materials more engineers the world over, 
are specifying Goodyear Conveyor Belts. 
These belt conveyor systems have proved 
speedier than intermittent haulage, more 
versatile and economical. 


ON TOUGH CONSTRUCTION 
JOBS. Use Goodyear Pneumatic 
Tool Hose specification No. 372 
currently being specified by Dam 
projects in India. 
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Each symbol 
indicates major 
generating plant, 
hydro and steam, 


@ Khaperkheda 30,000 KW supplying grid 

Ramgundam 37,500 KW 
Ahmedabad 1,35,000 KW 

@ Surat 15,000 KW 

@ Visakhapatnam 6,750 KW 

@ Tatanagar 55,000 KW 

@ Kashmir 6,000 KW 

@ jogindarnagar 48,000 KW 

@ Greater Calcutta 1,61,000 KW 

@ Madras (Basin Bridge) 

@ Pykara, Mettur. 2,15,450 KW Generating plant 

@ Papanasam and Moyar of the capacity 

@ Mysore (Jog) 48,000 KW listed wos 

@ Travancore 22,500 KW 

@ U. P. (Harduaganj) El 

@ Bahadrabad, Bhola, 40,600 KW ssi 


@ Sumera & Muhammadpur 


Bhakra Dam Power Plant No. I 


A. E. |. are proud to announce that they have been 
entrusted with the supply of five 100,000 KVA, 

166.7 RPM, II KV, 50 CPS, 0.9 PF A. C. Generators. 

When installed these generators will be the largest in India. 


ASSOCIATED ELECTRICAL INDUSTRIES (INDIA) LTD. 
Head Office: Crown House, 6 Mission Row, Calcutta 


Branches at: 
BOMBAY NEWDELHI MADRAS BANGALORE COIMBATORE NAGPUR 


Associated Companies 


Associated Electrical Industries Manufacturing Co., Ltd. 

Birlec Ltd. 

The British Thomson-Houston Co., Ltd. 

The Edison Swan Electric Co., Ltd. 

Ferguson Pailin Ltd. 

The Hotpoint Electric Appliance Co., Ltd. 

International Refrigerator Co., Ltd. 
(Premier Coldrator Divisions) 

Metropolitan-Vickers Electrical Co., Ltd. 

Metropolitan-Vickers GRS. Ltd. 

Newton Victor Ltd. 


Siemens Brothers & Co., Ltd. 
Sunvic Controls Ltd. 
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ANSALDO SAN GIO 


GENOVA-ITALY. 


of the Finmeccanica Group 
Rome - Italy. 


Gus 
Sole Agents for India KAMANI ENGINEERING CORPN. 
BOMBAY - CALCUTTA - DELHI - MADRAS. 


Steel Structures | Accurate milling 


Mechanical Plant | 24 hobbing of gears 


Ropeways & Cableways | Light, medium and 
heavy turning and boring 
Steel and Manganese Steel 


castings upto 4 tons weight | Heavy and medium planing Z 


KUMARDHUBI ENGINEERING WORKS LTD. 


Managing Agents : 


BIRD & CO., LTD. 
Chartered Bank Buildings, Calcutta-} 
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FIORENTINI 
portable concrete mixers 
with 


NON-TILTING 
DRUM 


These mixers give a very high hourly production, | 
at the same time maintaining high quality mixes. | 
SPECIAL FEATURES : 9/7, 14/11} and 21/17} cu.ft. “ZY 
@ HOMOGENEOUS MIXES | Other models with Tilting- 
@ ELECTRIC MOTOR OR INTERNAL COMBUSTION ENGINE | — a 74/333 
CHAIN TRANSMISSION to 1284/81 cu. ft. 
@ CENTRALISED CONTROLS 
@ SKIP GUIDE CAN BE EXTENDED DOWNWARDS | sf 
Distributors in India: 


KILLICK, NIXON & CO., LTD. 


P. O. BOX 109, BOMBAY. 


McLEOD & CO., LID. 
TERRITORIES : 


P. O. BOX 78, CALCUTTA. 


TERRITORIES : 


WEST BENGAL, BIHAR, ORISSA, UTTAR PRADESH, DELHI, MADRAS, 
ANDHRA, , MANIPUR, TRIPURA, MYSORE, COORG, 
TRAVANCORE AND COCHIN STATES. 


2 


BOMBAY STATE, MADHYA PRADESH, HYDERABAD, 
RAJASTHAN, KASHMIR, PEPSU AND HIMACHAL PRADESH. 
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P. F. FIRING 
(DRY ASH) 


P. F. FIRING 
(SLAG-TAP) 


FLY-ASH 
IN GAS 
LEAVING 
BOILER 


The coal is borne into the 
water-cooled refractory- 
lined furnace by a stream 
of high-velocity primary 


SECONDARY 
vio 


air and meets a tangential 
stream of high-velocity 
secondary air, forming a 
vortex of flame in which 
the fuel is completely 
burned, the hot gases 
passing into the boiler. 
The temperature in the 
Cyclone is high enough to 
liquefy the ash which 
clings to the walls form- 
ing a continuous coating 
of molten slag, which flows 
out of the furnace and is 
tapped into a water-filled 
tank. 


BABCOCK 


4, BANKSHALL STREET, CALCUTTA. 


REVOLUTIONARY 


SOLUTION 


TO THE FLY-ASH 
cam PROBLEM 


ASH 
OR SLAG 
COLLECTED 


IN FURNACE 


BABCOCK FIRING 


OUTSTANDING advantage of the Cyclone furnace is the 

enormous reduction in quantity of fly-ash passing 
through the boiler. The major problems of ash collection 
and disposal and of stack emission are greatly simplified; 
while boiler efficiency and availability are increased by the 
reduction of slagging and deposits on the boiler surfaces. 
The Cyclone converts the ash to molten slag, which is 
quenched and easily disposed of. 


A Babcock development, the Cyclone furnace, after many 
years of research and full-scale service, is now established 
as one of the most effective methods of coal-firing power 
station and large industrial boilers, with these further 
important advantages :— 


Highest boiler efficiency due to effici- 
ent combustion, cleaner boiler surfaces, 
and lower power consumption for coal 
preparation—since the coal need only 
be crushed or coarsely pulverized. 


Burns even poor grade, high-ash coals, 
at high combustion rates. 


Due to high ash recovery and simpler 
ash disposal and coal preparation, 
removes various causes of heavy main- 
tenance and shut-down ; so further 
improving boiler availability. 

Enables greater evaporative capacity 
to be obtained in less total space. 
Smaller boilers, with less ash and 
dust-collecting plant and cther auxili- 
aries, can be housed in less costly 
buildings. 

Ideally suited to simple, automatic 
combustion control. Safe in operation. 
Easily started up. Ignition stable 
under all load conditions. 


Flexible operation to meet wide load 
variations. Can be arranged for alter- 
native firing with oil or gas. 


Babcock & Wilcox Ltd. in the U.K. 
have under construction and on 
order, a number of ()clone-fired 
boilers for both power station and 
large industrial installations. 


& WILCOX OF INDIA LIMITED 


16, QUEEN’S ROAD ESTATE, BOMBAY. 
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High-Speed, Air-Blast 
Switchgear 


FOR ALL VOLTAGES AND RUPTURING 
CAPACITIES 


Brown Boveri ’ 
indoor high-speed, 
high-capacity, air-blast 
circuit breaker for 

20 kV, 5000 Amps, 
2,000 MVA, 


The Delhi State Electricity Board 
Central Railway 
Travancore-Cochin Government 
Tata Power Co. Ltd. 


The Bombay Suburban Electric Supply 
Co. Ltd 

The Bombay Electric Supply & 
Transport Undertaking 


e above, for voltages and tupturing capa- 


3.3 k¥ to 72 and 200 MIVA 


ave been supplied and are under 


VOLTAS LIMITED neao orrice : somsay 


Calcutta . Madras . New Dethi . Cochin . Ahmedabad . 5 devabad . Lucknow 
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Some Problems of Irrigation 


Development 


V. T. KRISHNAMACHARI 


Being his Inaugural Speech at the Twentysiath Annual Meeting of the 
Central Board of Irrigation and Power held at New Delhi on November 8, 
1955. He provides here the broad perspective of Irrigation development in 
India and formulates the problems of finaxcing these huge plans in the context 
of an under-developed economy like that of ours. He also raises the problems of 
coordination of the various aspects of execution of the projects so that maxt- 
mum value of the expenditure incurred is secured without delay. 


The irrigation plan for the first five-year period was 
an ambitious one though in relation to our needs it 


was modest. The area under irrigation when the Plan ~ 


began can be classified as follows :— 


(i) the area which had secure, perennial irrigation 
under Government canals and big government tanks ; 
(ii) areas under minor irrigation, private canals wells 
ete., under which irrigation cannot be as secure as 
under the first class works. The first group, that is, 
the area under large irrigation works was about 26} 
million acres, about 18 million acres under government 
canals and the rest under government tanks. The 
remaining area—about 22 million acres—was under 
private canals, wells and other sources. The book 
value of the works that came to India’s share at the 
time of partition was about Rs. 110 crores. This re- 
presents largely the book value or irrigation under 
government canals and a portion of the irrigation 
under other government tanks. We may say roughly 
that this amount represents the book value for irrigat- 
ing about 20 million acres. On an average this works 
out to about Rs. 55 an acre and in terms of current 
prices, it will be above five times that amount. That is, 
Rs. 110 crores of those days might mean about Rs. 550 
crores in modern prices. The earlier irrigation works 
were not so expensive as the present ones. There was 
then no need for expensive dams and reservoirs which 
have now become necessary for utilising supplies 
available in our rivers. 


In the First Five-Year Plan we included irrigation 
works the total estimated cost of which was Rs. 708 
crores. These are for works which come under the 
category of multi-purpose and large and medium 
projects. It is estimated that as a result of this ex- 
penditure, 234 million acres will be added to the 
irrigated area. These 23} million acres will have 
irrigation like the irrigation of about 20 million acres 
under government canals—the first class permanent 
irrigation. In the Second Five-Year Plan we have 
provided new projects costing Rs. 363 crores which 
will irrigate an additional area of 13.8 million acres. 


V. T. Krishnamachari is Dy. Chairman, Plann- 
ing Commission, Government of India 


AUTHOR 


In this category thus, in the First and Second Five- 
Year Plan, the total cost of irrigation works i.e. mul- 
tipurpose and large and medium works would be Rs. 
1071 crores and the additional irrigated area—I am 
talking about the area which will get permanent 
irrigation—would be 37.2 million acres. All this 
irrigation will not be actually obtained in the first 
two Plan periods : some of this will be achieved only 
in the third Plan. Of these 37.2 million acres, we 
have already got an additional irrigated area in the 
First Plan of about 7 million acres. We expect to 
have about 15 million acres in the Second Five-Year 
Plan and the rest of the 15 million acres will be 
actually irrigated in the third Plan. Of course, in the 
third Plan we shall have more works added. But 
what I have said will give you an idea of the progress 
that we are aiming at in irrigation. To sum up, we 
may say that to the 20 million acres of permanent, 
secure irrigation that we had at the beginning of the 
Pian we are seeking to add 37 million acres involving 
an expenditure of Rs. 1071 crores. In other works, 
we practically treble the area we had under perma- 
nent irrigation at the beginning of the First Five-Year 
Plan. Coming now to the second category of irriga- 
tion, in the First Five-Year Plan, we have added 
about 9 million acres under minor irrigation, wells 
and so on. We expect to add 9 or 10 million acres to 
minor irrigation in the Second Five-Year Plan. Thus, 
18 or 19 million acres will be added to minor irrigation 
in the First and the Second Five-Year Plans. 


We find that the cost of irrigation—of providing 
permanent irrigation—varies from region to region. 
In the north, it works up to about Rs. 250 to Rs. 300 
per acre ; in the central region to Rs. 350 to Rs. 450: 
per acre ; down south, where irrigation schemes pro- 
vide for rice cultivation, the average works out to 
about Rs. 600 to Rs. 650 an acre. These figures will 
give you an approximate idea of the magnitude of 
the financial costs that have to be incurred for irriga- 
tion by Government canal systems. 


Scope for further Expansion 
It may be asked—what is the scope of further ex- 
pansion ? What is the target of additional irrigation ? 
What are the possibilities of irrigation development. 
under different kinds of sources in this country? I 
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have worked this out roughly. We have not got 
adequate data for a correct assessment. I think, how- 
however, that there is no reason why under govern- 
mental canal systems, i.e. multi-purpose and large 
and medium irrigation systems, we should not even- 
tually have about 75 to 80 million acres under irriga- 
tion. I also estimate that we can have an equal area 
under other categories of irrigation sources. Thus 
about 150 to 160 million acres, in the aggregate, can 
be brought under irrigation—half of this area under 
large and medium projects with canal systems which 
afford much greater security for crops than the other 
category of irrigation. But I must repeat that we 
have not got adequate data for a correct assessment 
of the possibilities. Nearly 50 years ago, an all-India 
survey was made of irrigation possibilities by a Royal 
Commission. There has been a great change in condi- 
tions since then. Firstly there have been improve- 
ments in techniques of dam construction and in irriga- 
tion engineering generally. Schemes which were 
considered impossible in those days have now become 
practical propositions. In another field also there has 
been a large increase in experience, i.e. in techniques 
of dry-farming. Some time ago, it was thought that 
irrigation afforded the only means of increasing pro- 
duction in agriculture. In recent years, there has 
been a great advance in our knowledge of techniques 
of dry-farming—contour bunding, soil conservation 
and so on. Our estimates of possibilities of 
irrigation in this country have to be revised from 
both these angles and I suggest that in the early years 
of the second five-year plan a careful survey should 
be made by Chief Engineers in every State of the 
future possibilities for large and medium irrigation 
projects and for minor irrigation schemes like tanks, 
wells and also the point at which irrigation ceases to 
be useful and we should advocate the wide adoption 
of dry-farming methods. In the second five-year 
plan, we have provided a sum of Rs. 5} crores in the 
plans of the States for further investigations. I 
suggest that your Board might consider how the 
investigations in all States might be co-ordinated 
so as to proceed on a uniform pattern covering 
the points I have mentioned. It is only on the results 
of these investigations that we can form a correct 
idea of the possibilities of development in three direc- 
tions which I have indicated—viz. how much irriga- 
tion can be developed under government reservoirs 
and canals, i.e., large and medium irrigation wells; 
what are the possibilities of developing irrigation under 
minor irrigation works, wells ; ete : and thirdly, the 
possibilities of the adoption of dry-farming techniques 
—contour-bunding, arrangements for the preserva- 
tion of soil moisture etc. Such investigations will 
give us material for the formulation of our third and 
and further plans. Assuming that the forecast I make 
is roughly correct,—viz. that there is scope for 75 to 
80 million acres of irrigation under large and medium 
irrigation projects and for an equal area under minor 
irrigation works, you can work out the sort of financial 
outlays that will be needed in the coming plans. 


At this stage, I should like to mention that it is not 
the intention, by incurring all this expenditure on 
irrigation, to increase cereal production. What we 
aim at is the diversification of the agricultural 
economy. We have all the cereal production that we 
need. We develop horticulture, protective foods, 
animal husbandry, poultry farming, fisheries etc. 
The Planning Commission has placed before the 


country the ideal of doubling rural incomes within ten 
years. If agricultural techniques are improved and 
irrigation facilities are provided on the scale we have 
in mind, this target can be achieved. 


Principles of Financing 

What I have said so far brings me to the question 
of financing of projects to which reference has been 
made in the President’s speech. He has made the 
point that as irrigation projects produce indirect 
benefits they should not be regarded as ‘commercial 
propositions” and that the financial test now applied, 
viz—that of recovery of capital cost and interest 
over a long-term of years,—should be relaxed. He has 
mentioned the example of Australia where, in cal- 
culating financial returns, that cost of dams is exclud- 
ed. Now, there is no doubt that these large and 
medium irrigation schemes produce indirect benefits. 
Nobody can deny that. Whether these indirect bene- 
fits can be assessed in concrete terms is a different 
matter but this point is not important. We have in 
the world two kinds of economies. There are the 
developed countries in which agriculture as an 
occupation is practised by about 20 per cent of the 


- population and in which 80 per cent of the population 


are engaged in industries from which high levels of 
per capita income are secured. Such countries are 
U.S.A., Canada, Australia, etc. Then there are the 
under-developed countries like India and China where 
agriculture is practised by 70 to 80 per cent of the 
population who produce about 50 per cent of the 
national income. The rest of the people (20 to 30 per 
cent) are in non-agricultural occupations and their 
per capita income is at a low level of economic effi- 
ciency. The problem of financing development must 
differ in these two economies. In the U.S.A. where 
the national income is very high, there are enough 
resources for subsidizing irrigation projects and price 
support policies for agriculture. As the result of this 
latter policy, there were surplus stocks with govern- 
ment of the value of which some time ago in terms 
of our money was over Rs. 3000 crores—nearly, the 
total size of our first five-year plan in the public and 
the private sectors. It is easy to understand why 
in India we cannot afford to subsidize irrigation pro- 
jects as these countries do. Assuming that half the 
cultivated area can have irrigation in our country 
and that projects for this area have to be subsidized, 
from whom will the subsidy come? The other half 
of the cultivated area which cannot obtain irriga- 
tion facilities cannot obviously bear the burden. Nor 
can the 20 to 30 per cent who draw small per capita 
income from non-agricultural occupations. And irri- 
gation is only one part of national development. The 
problem of resources for development is the most 
difficult we have to face. The Planning Commission 
gives earnest consideration to it in all its respects : 
and we are convinced that irrigation works on the 
scale that we need can be undertaken only if two 
principles are accepted for financing them. The 
first is that areas which are advantageously placed 
and have facilities for irrigation, especially canal 
irrigation, must pay betterment contribution. 


Secondly, irrigation must be recognised as a com- 
mercial service which should pay for itself. Unless 
these two propositions are recognised and acted upon, 
we cannot finance irrigation development on the 
scale which we contemplate. I do not see anything 
repugnant to public policy or social justice in laying 
down that lands which are advantageously situated 
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for irrigation should bear these charges. After all, 
there is the additional value imparted to land by 
irrigation, especially irrigation that i secure and 
perennial. Why should not a portion of it come back 
to the community for financing future develop- 
ments? Then, as the result of irrigation, produc- 
tion increases considerably. Why should not a por- 
tion of the increased produce be paid for meeting the 
cost of maintaining the works and repaying the loans 
raised for construction / There are, of course, special 
cases in which this rule should be relaxed—for ex- 
ample, projects in chronic scarcity areas. But the 
general principle should be observed if we are to be 
able to undertake programmes of irrigation which 
the courty needs. 


Obtaining the Maximum Value 

I now pass to a most important question we should 
ask ourselves. It is this: Do we obtain the maxi- 
mum value in every way for the expenditure that we 
incur on these large projects? That is a question 
which I would invite you to consider very carefully 
in your deliberations. Do we, under the present 
arrangements for the execution of these projects 
obtain the maximum benefits that are obtainable 
from the expenditure that we incur on them? My 
own conviction is that it is possible by better 
organisation and planning to obtain larger benefits 
from the present expenditure than we are doing 
now. There are, speaking generally, three groups 
of activities which have to be co-ordinated and 
closely inter-related, in the planning and imple- 
mentation of these projects. First of all, there is a 
technical agency, i.e. Chief Engineers and others who 
are working under them. They make preliminary 
surveys of a project in consultation with revenue 
and other officers and after the project has received 
preliminary approval, prepare final plans and esti- 
mates. At these stages, the questions engineer should 
ask themselves are these : Firstly, is our plan suffi- 
ciently detailed ? Does it cover everything right down 
to field irrigation ? Secondly, are financial estimates 
reasonably accurate and do they make provision for 
all items that can be anticipated ? Thirdly, there is 
the phasing of the works programme. It should be 
phased in such a way that there is the maximum 
return on expenditure at every stage of the project. 
At no stage should capital be locked up without 
return. To give an example, the reservoir is completed 
and the canal system takes years after that. This 
leads to waste. There should be no time-lag between 
availability of the water and its full use for 
irrigation. I have seen projects in which the use of 
the water takes years after the completion of the 
reservoir. This as I have said is a national waste. 
Secondly, there are adminitrative and financial 
agencies. There are delays in land acquisition and 
delays again in complying with financial rules which 
are avoidable—delays in checking works, making 
payments, audits etc. Thirdly, I come to something 
much more important—what I call popular coopera- 
tion. We cannot obtain the maxiuum benefits of a 
project unless, from the commencement, the people 
have been prepared for making the best use of irriga- 
tion facilities as soon as they become available. All 
the three processes to which I have referred should be 
synchronized. When engineers begin to plan, revenue 
and agricultural officers should also begin their plan. 
They should prepare the people for the irrigation and 


see that they are taught the scientific use of water 
and the maximization of production. As you know, 
in the Planning Commission, we attach importance 
to the National Extension movement as the agency 
for rural development and social change. We have 
suggested that when a project is taken up and it is 
known that area will be under irrigation, the State 
Government should establish National Extension 
blocks in the commanded areas for seeing that the 
people are trained in their responsibilities. The 
National Extension agency unde the district officers 
will explain to the people why they are called upon 
to pay betterment contribution and water rates ; 
will see that demonstration farms are established to 
accustom people to the use of irrigation ; will take 
steps to ensure that lands are prepared for receiving 
irrigation when water becomes available : that the 
canal system for each village is constructed by village 
cooperatives in time: and will ensure in all ways 
that the best benefits are obtained from the projects. 
I would suggest that a group among you should study 
how the organisations concerned should work together 
and make proposals to your governments. I repeat 
that the time-lag in the utilisation of water is a 
national waste. Under every irrigation project again 
there is room for economy of water and increase of 
production per acre. Here again, the National Exten- 
sion Service agency has a useful role. What is needed 
is co-ordinated action which will see that delays in 
all such stages are completely eliminated. 


I now come to flood protection schemes to which 
the President has referred. The Prime Minister 
placed this whole subject in its proper perspective 
in his speech in Orissa last September. Two points 
should be stressed. Firstly, we must define rigidly 
the scope of these protective measures. Every 
reservoir gives a certain measure of flood protec- 
tion and the precise scope of the flood protection 
programmes which have been recently inaugurated 
should be defined. Secondly, there is no doubt that 
a great deal of research and investigation are needed 
before the efficacy of different measures of flood 
protection can be definitely assessed. I again ask 
that the entire question should be viewed in the 
light of what the Prime Minister has said in his 
Orissa speech. 


In his closing remakrs the President has talked 
about an All-India Service of Engineers and of the 
need for raising the position of irrigation engineers. 
I myself believe that the irrigation engineers in this 
country have played, and are playing, a great part in 
the country’s development and have no doubt what- 
ever that the Central and State Governments will 
do all they can to see that their legitimate position is 
maintained and their rights are safeguarded. The 
need for efficient irrigation services in the country 
is also admitted. The States‘ service should be linked 
up together. They should not be isolated but should 
learn from one another and pool their knowledge 
and experience. I believe discussions are going on 
with States in regard to an All-India Srevice. There 
is no doubt that the country needs large programmes 
of irrigation development and that backward regions 
should receive special attention. For all this, we 
need an efficient, well-organised Service of Engineers 
and I am certain that States will co-operate with the 
Central Government in measures for bringing such 
an organisation into existence. 


Opening of the Afro-Asian Water Reso 


The much-needed International Centre for Training in Water Resources Developmer 
Conference. It may be interesting to nate that in recent years river valley projects have been ‘ 
Africa. These plans for an integrated development of a regoin require technical personal of a. 
to others in river valley projects has undertaken to establish the Centre at Roorkee which is the oldest 
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Summary of the speech of the Prime Minister delivered 
at the Inauguration of the Asian Training Centre on 
25.11.1955 at the University of Roorkee, Roorkee. 


I am happy to be here for a variety of reasons. 
First of all I am not only interested in but I am 
convinced that the growth and development of India, 
the building up of New India, depends upon the growth 
of engineering talent in this country. Engineering 
and engineers are, and are going to be basic element 
in this building up of new India. Indeed we see them 
even now incharge of great schemes, great schemes in 
every state, great schemes which have a national 
importance all over the country and some which are 
known even outside the country. So that one reason 
is this that I am glad to be here. The second reason 
is that when I came here five years or six years ago, 
I have forgotten, say six years ago, I saw this ancient 
building a hundred years old and now when I came 
here I wanted to see the changes made, the progress 
that has taken place during this period. The third 
reason and the most important reason is that in a way 
the opening of this International Training Centre for 
Water Resources Development is connected with a 
promise given at the Bandung Conference at the 
beginning of this year. The general promise was to 
promote cooperation between countries of Asia and 
Africa and to offer opportunities of training as well 
as our help that is within our capacity to our sister 
nations of Africa and Asia. This particular matter 
was also mentioned then at Bandung and so I am 
happy that in inaugurating this ceremony today we 
are fulfilling a promise made earlier this year at 
Bandung and thereby taking another step forward 
towards the cooperation of the countries of Asia and 
Africa ourselves. 


In all these countries wherever they are, there are 
teething troubles more or less similar to ours. Of 
course problems differ but broadly speaking all these 
countries are under-developed in an economic or 
industrial sense. Therefore we all have to face the 
problems of under-developed countries. Compared to 
many of them India is much more developed. It is 
our good fortune to be so and we have made good 
progress even in the last five years or more and now 
I believe that we stand on the threshold of much more 
rapid progress in the state of development of the 
country, industrialization and the like. Indeed I 
believe that the changes that have taken place or 


are going to take place in the next five years are in 
the nature of revolutionary changes in our economic, 
industrial and social set-up because these revolu- 
tionary changes that are taking place go rather quietly, 
rather peacefully without much shouting. People do 
not quite realize how they are changing the fate of 
the country. Not only big schemes but our com- 
munity development schemes which are really chang- 
ing India from the grass roots upwards or from the 
village upwards. It is the village that counts ul- 
timately. Change in India can be measured by the 
change in the Indian villages. It does not matter how 
many factories you put up, how many new buildings 
you put up. They are good. Put them up by all 
means but if you want to measure the change in 
India you have to measure the change in the village 
for the simple reason that 75 to 80%, of the people 
live in the villages. There is no special virtue in the 
village but the virtue lies in the persons living in the 
villages. Let every engineer remember that if our big 
schemes are important, it is because they are going 
to affect the village. 


Summary of Sri A. N. Khosla’s Speech 

This great Institution was founded in October 
1847. Throughout its existence of over a century, it 
has maintained its tradition of high performance, sense 
of the first rate, discipline, hard work and character 
building. Since its conversion into a University six 
years ago, the scope of its activities has been steadily 
widening to cover post-graduate studies, research 
and specialised training. 


Two post-graduate courses were started for the first 
time in the academic year 1953-54. Two additional 
post-graduate courses were introduced in 1954-55 and 
two more during the current session. 


Hydraulic research was pioneered at this Institution 
as far back as the early nineties of the last century. 
For various reasons, however, this classic work was 
not pursued. During the last 50 years or so little has 
been done at this Institution in the way of research. 
Research activity is now being revived and, for the 
first time, 18 research problems, sponsored by the 
Council of Scientific and Industrial Research, are 
being taken up. It is my earnest hope that more and 
more problems will be taken up during the years to 
come and that basic research will soon get firmly 
established at this University and will progressively 
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velopment has at last been opened at Roorkee University. The matter was raised at the Bandung 
ave been in the forefront of national economic development plans of many countries in Asia and 
onal of a high calibre in large numbers. It is gratifying to note that India which has given a bold lead 
he oldest engineering institution of the country. The following gives the Inauguration Speech of Pt. 


rt. A. N. Khosla, Vice-Chancellor of the University. 


be extended into the applied field in collaboration with 
Governments and industry. With this end in view the 
University laboratories are being reorganised and 
modernised. Equipment of the latest type is being 
procured. The Electrical Engineering Laboratory 
Block has just been completed. Construction of two 
Civil Engineering Laboratory blocks is being shortly 
taken up. 


Specialised training for serving engineers has been 
introduced through short term lectures. Refresher 
courses for the purpose were inaugurated by Shri 
V. T. Krishnamachari, Deputy Chairman, Planning 
Commission, on the first of this month. The introduc- 
tion of Refresher Courses has been a major step for- 
ward and an important landmark in the University’s 
plan of development. These Courses will help the 
serving engineers to brush up their knowledge and 
bring to them the latest advances in engineering 
techniques and practice, thus bringing about a happy 
blend of academic training and laboratory research 
with the application of that training and research 
to field operations and industry. The need for Re- 
fresher Courses has been there for many years but has 
become pressing and assumed special importance 
after independence, because of the extensive and 
varied programme of development since taken up 
which has thrown up new problems, the like of which 
had never been encountered before. 


The University has embarked during the year on a 
new experiment in Shramdan which inculcates in the 
student body a sense of civic responsibility and 
and dignity of labour and at the same time provides 
practical training in the engineering field. The 
students have constructed with their own hands, 
under guidance of the teachers, a substantial addi- 
tion to the engineering students club building, the 
roof of which is expected to be completed by end of 
December. A more notable and spectacular achieve- 
ment of the student body is the construction of the 
Swimming Pool and the Open Air Theatre which you 
have been gracious enough to open just now. This 
has been constructed mainly with students and staff 
labour and stands as a monument to the spirit of 
service and industry of the student community. 
They have done earth-work, carriage of materials, 
foundation concrete and masonry of walls, have cast 
heavy reinforced girders and hoisted them in posi- 
tion on the roofs and have laid reinforced concrete 
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roof over nearly 3000 sq. ft. of area. It was hearten- 
ing to see these young students at work with soldierly 
discipline and missionary zeal It has been a wonder- 
ful demonstration of what determined effort can 
achieve. The student community, through working 
with their own hands, have learnt the gospel of dirty 
hands and gained first hand experience of construct- 
ing eingineering works which will stand them in 
good stead when, later in service, they will be called 
upon to organise, supervise and execute major works. 
The University is indebted to Col. Y. R. Puri the 
Commandant and other officers and ranks of the 
Bengal Engineering Centre who have co-operated in 
this venture by imparting valuable training in the 
use of hoisting, concreting and earth moving machi- 
nery. 


It is proposed, in the near future, to extend 
Shramdan to other fields of engineering activity such 
as water supply, sanitary facilities, house wiring, 
winding of motors, repairs and overhaul of machinery 
and other engineering jobs. 


The Second Five Year Plan of the University pro- 
vides for a progressive increase in the number of 
special subjects to be taught at the undergraduate 
and post-graduate level and a corresponding increase 
in the number of students. It also provides for ex- 
pansion of basic and applied research. Because of the 
limited funds allotted to the University for the Second 
Five Year Plan, the expansion will be necessarily 
slow. These limitations notwithstanding, we have 
steadfastly to keep our eyes on the goal of making 
this University, the most modern University, em- 
bracing in its scope all branches of engineering and 
specialised subjects and becoming a great centre of 
post-graduate and specialised training and research, 
and open to nationals from all countries. 


The establishment of the Water Resources Develop- 
ment Training Centre at the University marks a 
historic phase in the development of this University 
and projects its activities in the international field. 
This Centre is being established by the University 
of Roorkee, with the help of the Government of India, 
in pursuance of the announcements made in March 
this year at the ECAFE Conference at Tokyo and in 
April at the Asian-African Conference at Bandung. 
The object of this Training Centre is to provide serv- 
ing engineers from all over Asia and Africa the oppor- 
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tunity of studying the latest developments in engi- 
neering techniques, including social and economic 
aspects, in the development of water-resources. The 
courses to be organized at the University will cover 
all aspects of water resources development, including 
basic principles and important details of planning, 
investigation, design, construction, maintenance and 
operation of multi-purpose river basin development 
projects and their technical, financial and human 
aspects. Each course will be of 12 months duration 
and will be divided in terms, set apart for lectures, 
field work, inspection trips and the preparation of a 
project. The facilities at the University will be supple- 
mented by those available at the Central Building 
Research Institute, the U.P. Irrigation Research 
Institute and the U.P. Government Workshops at 
Roorkee and the Survey of India and Forest Research 
Institute at Dehra Doon. For field training and visit 
to works, the trainees will be sent to multipurpose 
projects like the Bhakra-Nangal, the D.V.C., the 
Hirakud, Chambal, Koyna and other projects. The 
vast net work of existing canals, tube-wells, power 
houses and research stations in various parts of India 
will provide field training in maintenance and opera- 
tion and an insight into water and power research 
problems. 


The Government of India has sanctioned a recurring 
expenditure upto Rs. 2,56,000 per annum to meet 
the cost of running this Center. In addition they have 
sanctioned loans to the value of Rs. 9,46,000 for the 
the construction of a hostel for trainees and residences 
for specialist staff. These buildings are under construc- 
tion. Certain essential equipment is being procured 
under the T.C.M. programme. In addition the T.C.M. 
is providing three specialists and the U.N. Technical 
Assistance Board, two specialists. A number of short 
term lecturers will be provided by the ECAFE., U.N. 
T.A.A. and T.C.M. Eight specialists are being re- 
cruited in India, including understudies for those 
being provided by the T.C.M. and T.A.A. Also a 
considerable number of short term lecturers will be 
drawn from India. 


The U.N.T.A.A. has offered five fellowships to be 
awarded to candidates selected by the University for 
admission from the ECAFE region. 


Because of the financial implications and the need 
for obtaining necessary clearances, it was not possible 
to address various governments earlier than the 
middle of October. Despite the short notice, requests 
from these governments for admission of their 
nationals to the Centre are gradually coming in. 


The proposal for establishing a Training Center for 


Water Resources Development orginated with 
ECAFE about 3 years back but could not be imple- 
mented for want of funds. This proposal was revived 
in October 1954, when Mr. R. C. Price, Member, Flood 
Control. Bureau, ECAFE came at the instance of 
Mr. C. H. Willson, Director, Technical Co-operation 
Mission, to Roorkee to discuss the possibility of estab- 
lishment of this Centre at Roorkee. Discussions have 
continued since, culminating in the establishment 
today of the Water Resources Development Training 
Centre at Roorkee. Shri C. L. Handa, Director 
Bhakra Designs and Mr. Clarence Rawhauser of 
T.C.M. rendered most valuable assistance during these 
deliberations and the University is greatly indebted 
to these two officers. Appreciation and thanks of the 
University are due to Dr. P. 8. Lokanathan, Execu- 
tive Secretary, ECAFE, Dr. Shen-yi, Chairman, and 
Mr. R. C. Price, Member, Flood Contr! Bureau and, 
in particular, to Mr. C. H. Willson and his officers 
for their all out co-operation and most valuable advice 
in the setting up of this Centre. The University is 
most grateful to Shri G. K. Chandiramani Educa- 
tional Adviser (Technical) and Professor Humayun 
Kabir, Secretary, Ministry of Education, Government 
of India, for their active help and support in bringing 
this Centre into being. The University has on_ its 
rolls 26 foreign students, 19 from countries of Asia 
and 7 from those of Africa. 


By embarking on this project of an Asian-African 
Training Centre in Water Resources Development 
we are implementing the decisions reached at Ban- 
dung that, in matters of technical aid, economic and 
cultural co-operation and exchange of experience, the 
countries of Asia and Africa will be reaching out to 
each other, with the firm determination of benefitting 
by each other’s experience on the basis of mutual 
co-operation, viewed in the larger context of world 
co-operation. The coming together of engineers from 
various parts of Asia and Africa will result in a pool- 
ing of knowledge and bringing forward problems from 
the various regions, in evolving the most satisfactory 
solutions to common problems, and in a correct 
appreciation of, and fruitful approach to, special 
problems of special regions. In this way many con- 
tacts will be established, new relations will emerge, 
the prejudices that have stood between country and 
country will be removed and new friendships and 
understanding will be forged. The combined tech- 
nological knowledge of the various regions of Asia and 
Africa and their will to advance will be harnessed in 
helping forward the march of resurgent Asia and 
Africa towards self-sufficiency and freedom from 
social, economic and political bondage. 
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Relative Place of Cement Concrete and Stone 
Masonry for Construction of Dams in India 


By 


C. L. HANDA, LS.E., 


Director, Bhakra Dam Designs Directorate 


During the past halfa century anumber of small and 
medium size dams have been builtin India using either 
stone masonry or cement concrete or a_ blending of 
both. The factors that have influenced the selection 
of one or the other of the materials of construction 
in the past, as they will no doubt in the future, are : 


(i) Economy 
(ii) Size and height of dam 
(iii) Availability of materials, labour and mecha- 
nical equipment 
(iv) Requirements of strength of structure 
(v) Requirements of permeability of structure 
(iv) Time for execution. 


Stone masonry has been successfully employed for 
the construction of low and medium height dams in 
the south and for weirs and diversion dams in the 
north. Concrrete on the other hand, is being preferred 
for some major dams now planned or under construc- 
tion in all parts of the country. 


There is no doubt in my mind that cement concrete 
as a material of construction is much more suitable for 
construction of large dams in India, as compared to 
stone masonry. The reasons are given further. 


All methods of design and analysis of arch and 
straight gravity dams consider these structures to be 
built of uniformly homogeneous elastic materials. 
Cement concrete, after it has set and hardened,answers 
this basic requirement better than stone masonry. 
Cement concrete also offers a flexibility in matters 
of strength, workability and water-tightness which 
stone masonry cannot provide. Composed of carefully 
selected stones, stone masonry is no doubt capable 
of strength characteristics comparable to that of 
well designed concrete. But the durability and 
strength of the mortar joints still remain a matter of 
theoretical conjecture. While it is possible to test 
cylinders of concrete to study their strength charac- 
teristics that will satisfactorily predict the behaviors 
of concrete under field conditions, it is not possible to 
test stone masonry in the laboratory to obtain reliable 
results. No practical technique has yet been evolved 
for this essential aspect. 


Where the importance of the job or economy of the 
project demand a fast rate of construction, concrete 
will again be given preference over stone masonry. On 
a reasonably large scale, concrete can be mechanically 
manufactured, transported, placed and consolidated 
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and at the same time uniformity of quality can be 
maintained. 


Mechanizations of concreting operations does not 
necessarily mean the elimination of manual skills. 
On a job of reasonable size, a large force of workmen 
is required to fabricate, erect and clean the forms, 
sandblast and clean the construction joints. In addi- 
tion a large number of skilled workmen are required 
to operate, repair and maintain the concreting equip- 
ment. 


Cement concrete construction by mechanized 
methods demands higher skills and thus provides a 
better wage-scale for the workmen. Although a 
lesser number of men are employed on mechanised 
concrete jobs, the ordinary unskilled load carriers 
learn to handle formwork, sprayers or vibrators. 
Stone cutters and stone masons get equivalent, 
rather better, jobs in the manifold operations of con- 
crete manufacture and placement. Over a period of 
50 years there has not been much progress in the 
actual methods of hewing rock or placing stone blocks. 
Consequently the social status of the labourers or 
masons has not improved significantly. 


On some of the jobs unit rate of concrete may be 
higher than that of stone masonry. The unit rate of 
concrete is generally higher due to the high cost of 
imported mechanical equipment. As our present 
projects progress and the concrete industry gets more 
mechanized operations of manufacturing and placing 
concrete will gain increasing popularity. The mechani- 
cal equipment will also appear to be less complicated. 
In time more and more of this mechanical equipment 
will be manufactured in India. I am confident 
that in the not-too-distant future concrete will be 
able to compete favourably in the matter of cost 
with stone masonry at most of the dam projects in 
India. 


Earlier I have mentioned the flexibility obtainable 
in the design of concrete. It can be made more water 
tight, more durable, more workable with the use of 
entrained air, or cheaper with the use of pozzolanas. 
Stone masonry is a relatively inflexible material from 
the viewpoint of some of these aspects. In present day 
terms, one would consider stone masonry hardly 
capable of being codified within the processes of 
mathematical analysis. The design largely depends 
on the quality of stone economically available near 
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the site. There is hence relatively less scope in the | 
design and for many of the improvements which are | 
possible with concrete. 

The height of dam is one of the important factors | 
governing the choice of materials. All such and | 
straight gravity dams higher than 200—300 feet 
range would be difficult to build with stone masonry. 
As the height increases, the unit rate of stone 
masonry increases considerably and its margin over | 
concrete, if any, is nullified. It is quite unrealistic to | 
say that by a mere increase inthe number of workmen 
we can speed up masonry construction propor- 
tionately. There are severe limitations of space and 
the lift heights from which concrete is immune on 
account of the modern equipment for aggregate manu- 
facture and concrete batching and mixing. 

Finally, I would like to recommend a progressive | 
attitude by the engineering profession in the matter of 
construction materials and methods. We in India, 
have already kept too long out of the “concrete era’. 
Concrete is undoubtedly the material of the future. 
Higher gravity, arch and buttress dams which we are 
designing to-day are practicable only in terms of , 
cement concrete. Thin arch and straight gravity dams 
designed in prestressed concrete are on the horizon and 
within the bounds of technological feasibility. Let us, 
therefore, think in terms of the modern material of 
construction—cement concrete. It is in this field, 
that advancements in design and manufacture are 
being made every day. 

So far as stone masonry is concerned, we should | 
study its characteristics on a scientific programme. 
Equipment needs to be evolved for performing 
strength tests on cement masonry blocks in the 
laboratory and the field. Some means are necessary 
for testing out cored samples of stone masonry and 
testing them to destruction under various conditions 
of loading. Based on these results our design criteria 
need to be evolved with due regard to the factor of 
safety which should make allowance for the non- 
uniformity in non-mechanized workmanship and the 
indisputable element of ignorance. 

So far as comparative rates of masonry and concrete 
are concerned, any generalization will be misleading. 
The concrete rates are dependent on the availability 
within short lead of the stone aggregate and sand. The 
grading and quality of the aggregate are all important 
for strength. Then the size of the job and the degree | 
of its mechanization are of paramount importance. | 
In the case of stone masonry, the primary considera- 
tion is of the availability of masons of hereditary skill 
and experience. Engineers must steer clear of any 
non-scientific or propagandist attitude and leave the 
question of cost to be adjudged by the engineering | 
head of the organization which is called upon to make 
a choice between the use of concrete or masonry. 

The governing criterion will be the time available | 
for the completion of the particular project and the | 
set-up regarding men and machinery. If both con- 
crete or masonry are suitable, the choice should be 
left to the preference of the engineering organization 
who has the responsibility of completing the project 
at a certain cost in a certain time. Due to any ex- 
pressed difference in the opinions of technicians, the 
non-technical administrator or politicians feel at a 
loss in making a choice and a lot of irrelevant heat 
and controversy is brought into the issue. The time 
thus lost is a much bigger disadvantage than the | 
choice of one or the other form of construction. 
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CIRCUIT BREAKERS 


~ 


Type PO/350 N circuit breaker, suitable for 
150 kV, 2200 MVA breaking capacity, installed 
at the Treviglio Substation of the State Italian 
Railways along the line from Milan to Venice. 


JOINT STOCK COMPANY 


SCARPA & MAGNANO 


PAID UP CAPITAL: 200,000,000 tiras 


ELECTROMECHANICAL WORKS = SAVONA (ITALY) 
MANAGEMENT AND WORKS: SAVONA, VIA FIUME 2 . ‘PHONES 20159, 20741 & 21230 


COMMERCIAL MANAGEMENT - 


MILAN. VIA G. REVERE 14 , PHONE 495330 


iy An = 
| 


INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOPMENT 


ACCESSORY 
FOR EVERY NEED 


At very short notice, we can supply 
all types of joints, clamps, aluminium 
to aluminium bi-metallic taps, 
armour rods, armour tapes, dead- 
ends, binding wire, compressors, and 
other tools—in short, all that the 
electricity supply industry needs for 
use with aluminium and ACSR con- 
ductors. And the same high quality 
of ALIND conductors you get in 
ALIND accessories. 


THE ALUMINIUM INDUSTRIES ITD 


LEADING MANUFACTU: 
ALUMINIUM CABLES AND ACCESSORIES 


SESMASAYER BROS. (TRAV.) LTD 
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PARSONS 


Largest 


Supplier to 
India 


of Steam 
Turbo-Generators 


The present installed capacity of Parsons’ Steam Turbo-Generators in 
commercial operation in Electricity Supply Cos., Government, Industrial 
and Railway Power Stations is as follows : 


West Bengal 387,250 K.W. Madhya Pradesh 15,500 K.W. 
Bihar 117,500 K.W. Andhra 12,000 K.W. 
Uttar Pradesh 54,750 K.W. Hyderabad 5,000 K.W. 
Bombay 40,000 K.W. Madras 4,000 K.W. 


( Installations include machine sizes upto 50,000 K.W.) 


In addition, numerous Parsons’ Steam Turbines and Turbo Blowers 
totalling over 100,000 BHP are installed in India’s mills and steelworks. 


Complete service facilities are always available from Parsons Engineers in India 


Agents 


MARTIN BURN LTD. 


eee Caleutta Bombay Kanpur New Delhi 


Ve 
on \ 
| 
| 


Coordination of Power Plant Capacity with 
Load Demand of a Power system 


M. HAYATH 


The problems confronting a power system engineer 
for planning and developing a large electricity supply 
system can be broadly divided into two sections, 
namely (1) phasing of power plant installations pro- 
gressively and (2) optimum utilization of the avail- 
able capacity by suitable methods of local promotion 
and reducing the interval between provision of 
generation capacity and its utilisation to the minimum 
practicable. The salient aspects of this important 
subject are set forth in this paper. 


After the potential loads in an area have been 
surveyed, analysed and compiled into a forecast for a 
period of say, 10 years, the question arises as to how 
the generation and transmission capacity of the system 
could be planned in a coordinated manner. In the case 
of a new power system, which is intended to cover a 
larger area, the initial planning work is one of utmost 
importance. At a time when the country’s capital 
resources have to be apportioned among a variety of 
beneficial projects, careful planning is necessary in 
order to avoid wasteful and uneconomic investment. 
Every project has its own limiting conditions and 
special requirements and these will naturally have to 
be considered in detail and dealt with according to 
their technical and economic merits. While it is 
difficult to enunciate any set rules or principles, it is 
intended to indicate here some of the special problems 


which are encountered in the planning of generation | 


and transmission facilities for some of our projects, 
which may be kept in mind in our future work. 


Load Demand and Firm Generating Capacity. 

The broad objective in planning for the generating 
capacity in any system should be to prove for adequate 
firm capacity to meet the prospective system demand. 
The firm capacity of generating plant is usually reckon- 
ed after setting apart the largest machine as standby. 
In systems comprising a number of power stations, it 
would be necessary to exclude one or more machines 
but subject to a limit of about 15 to 20 per cent 
of the total installed plant capacity. In the case of 
large interconnected systems, however, there is scope 
for reducing the standby capacity to 10 to 15%. In 
addition, however, limitations due to boiler avail- 
-ability in thermal plants and the need for extra 
allowance for overhaul and inspection periods will 
have to be allowed in the case of steam power stations. 
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In the case of hydro plants, due allowance will have to 
be made for seasonal variations in the water flow 
conditions and in the hydraulic head. These con- 
siderations will, however, call for a detailed computa- 
tion for arriving at the firm demand and firm energy 
content of any system. In the case of combined 
hydro-thermal schemes, the estimation of the firm 
capacity becomes more involved and will have to be 
determined carefully taking all the variants into 
account. 


Margin between System Load and Firm Capacity 
The most important point in arriving at the requisite 
installed capacity of a system is in respect of the 
margin required between the system load and its 
firm capacity. Ordinarily the margin can safely be 
taken to be the amount of new load which would 
come up on the system during a period of time which 
will be required for the installation of additional 
generating capacity to meet that load. If it isa 
questing of adding a new thermal or hydro unit in an 
existing power station, period can be taken to be 
about 30 months based on present delivery periods 
for plants and machinery. For a new thermal scheme, 
a period of 36 to 42 months may be allowed and for 
a new hydro scheme the total period required is deter- 
mined essentially by the extent and nature of major 
civil works, such as the dam, tunnel, etc. In order 
that the power system could be ready at all times to 


‘meet the growing demand of any area, this margin 


should be available, while work on the commission- 
ing of more plant is in hand for a further period beyond 
the one for which the margin is available. 


Phasing of Power Units 

After the total firm and _ installed capacities 
required for meeting the loan requirements of a 
system have been decided upon it will be necessary 
to draw out a planned programme of power plant 
installations to cover a period of years on the 
basis of which the initial installation should be 
made. In many cases there is adequate justification 
for taking a reasonable long-term view of the power 
supply needs of a perticular area. There are, however, 
some cases for which it would be prudent to plan for a 
limited period only in view of uncertainties of load 
growth, shortage of capital funds and other difficulties. 
In dealing with cases of either kind, it would, there- 
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fore, be necessary to make a detailed study of the re- 
quirements of each case and strike out a balance for 
arriving at the final plan. Let us assume that the load 
potentialities in an area to be served from a Central 
thermal station start with an initial load of 10 MW 
reaching upto 100 MW in 10 years with a more or 
less steady rate of growth. There are clearly two 
possible methods of planning for this project. The 
first is to install initially two sets each 30 MW capa- 
city followed by two 50 MW sets at intervals of three 
years. The alternative scheme would consist of an 
initial installation of two 50 MW sets with a third 50 
MW set at the end of five years. Either of the two 
schemes would bring in sufficient firm capacity to 
meet the load growth. However, as the system is a 
continuously expanding one with a steady growth 
of load with good prospects for accelerated growth 
in future years, there seems to be a definite advantage 
for going for the second alternative even if it would 
mean more capital outlay and provision for a larger 
percentage of standby plant in the initial years As 
large sized machines lend themselves for much higher 
pressure and temperatures and in turn give better 
operating economy the planning engineer should think 
in terms of larger unit sizes and take advantage of the 
modern developments in technological practice. The 
problem of fuel economy in India calls for particular 
attention as coal has to be hauled over long distances 
for most power stations. In the case of areas adjoining 
the coalfields, however, the utilisation of low grade 
coal in large power stations would be a logical step. 


Unlike the above example, in an area where the 
load prospects are doubtful and will require to be 
slowly developed with special effort, it would be 
prudent to avoid over-capitalisation in the initial years. 
Poor returns over a number of years may bring forth 
adverse comment on the project planning. In such 
areas, a small increase in the rate level to consumers 
during the early years is not so important as the need 
for covering a wider area of supply with the capital 
funds available. 


Side by side with planning for the generation 
capacity, transmission and distribution facilities will 
also have to be provided and in these cases the above 
points apply with equal force. It is well-known that 
the average cost of taking and serving one kilowatt 
of power to the ultimate consumer is much greater 
than providing one killowatt of generating capacity. 
Accordingly, the phasing of expenditure over trans- 
mission and distribution facilities has to be watched 
carefully so that these could be augmented from time 
to time at the proper points of load off-take rather 
than providing for it many years in advance of require- 
ments. 


Load Planning 

Side by side with planning for the generation and 
transmission facilities the question of planning 
the load should receive attention. Although the 
initial forecasts of load usually make only a general 
assessment of the potentialities in any region, the 
detailed work in bringing the loads to fruition at the 
appropriate time is a great responsibility. Often the 
transformer capacities are being provided at various 
centres based on certain general impressions of load 
but this may not eventually materialise to the full 
extent with resultant loss of investment. Usually 
certain projected industries take as much time as the 


power system itself to install their own plant and 
equipment. In these cases it is very necessary to 
keep a close watch on the progress of the plans of such 
consuming industries. In other cases the power 
engineer may even have to exert his influence with 
Government and other circles to provide special 
facilities for the promotion and establishment of 
such industries. Also certain type of assistance which 
may be required by the consumers from a technical 
point of view of assurances in regard to availability or 
use of power will have to be rendered to the potential 
consumers. A proper approach to the tariff question 
will also be necessary to provide for incentives to 
special industries and to those which are changing over 
from own power generation to the public supply 
system. This process of simultaneous planning for 
load should receive greater attention in our utilities 
(many years in advance so that the further additions 
of generating capacities would be utilised to the fullest 
extent). 


Building up of Optimum Load Curve and Using 
Secondary power 

The power system engineer should also strive to 
build up as large a load factor on his system as 
possible so as to utilise the available peak capacity 
and energy content of the system to the best 
advantage. In order to do this, attractive terms may 
have to be offered to seasonal loads as well as those 
which work during system off-peak hours. Similarly, 
the question of utilizing the secondary power isa very 
important matter. Although such power is available in 
several systems in India, so far there are few cases 
where it has been possible to sell secondary power. 
Fortunately in some of our systems, the hydro-power 
has been firmed up to some extent by means of thermal 
combination. It is hoped, that in future steps would 
be taken to find ways and means of utilising secondary 
power. Often, special tariffs and promotional terms 
will have to be offered to industry if the system load 
has to be built to enable optimum exploitation of the 
generation sites. 


Expansion of Power System 

By its very nature any power system is an expand- 
ing one. There is nothing like a system reaching a level 
of saturation, at any rate in our country for a very 
very long time to come. The examples of utilities in 
Western countries have proved the above statement, 
because more and more uses for electricity are being 
developed every day and increased power demand 
follows in its wake. The same would apply to Indian 
undertakings particularly because we are at the very 
start of large-scale electrification. Even in our large 
cities the percentage of electrified houses is only a small 
fraction of the whole and as the standard of living of 
the people increases, more and more people would take 
to electricity. The work ofa planning engineer does not 
stop after providing a certain amount of power plant 
capacity. It is only a beginning to build up more 
loads and thereby bring in more machines and lines 
into service. The planning for load and the planning 
for power supply, therefore, form a coordinated and a 
continuous process. The objective is not only to meet 
the load as it comes, but to build up the load by plann- 
ed methods and service them by planned installations. 
It is outside the scope of this note to bring out the 
various practical methods by which load could he 
promoted in a power system but it is intended there 
(Continued on page 16) 
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10 MVA 132/66 kV 3 phase Transformer and 66 kV 
low oil content circuit breaker at Bareilly 


ASEA HAVE TO THEIR CREDIT THE MANUFACTURE IN _ 1891 
OF THE FIRST THREEPHASE TRANSFORMER IN THE WORLD, 


AND HAVE SINCE ON MANY OCCASIONS CREATED WORLD 
RECORDS AS REGARDS TRANSFORMER OUTPUT, SERVICE VOLT- 


AGE AND SIZE. NEW RECORD FIGURES WERE REACHED IN 
1954 WITH A_ 100000 kVA_ 13.5/400 kV THREEPHASE TRANS- 
FORMER WEIGHING 490480 LBS. AND MEASURING OVER 
31 FEET IN HEIGHT. 
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General Electric has been an important 
contributor to the atomic development 
programme from the beginning. An im- 
portant milestone was reached in 1940, 
when two G-E scientists,.as one of two 
U.S. research teams, succeeded in separat- 
ing U-235 from natural uranium. In 1955, 
G-E switched on America’s first com- 
mercially-distributed atomic electric 
power and signed a contract to build the 
world’s largest all-nuclear power plant. 


ELECTRIC LIGHT 
AND POWER 


At present, skilled scientists and engi- 
neers at G-E are engaged in full-time 
atomic activity, developing nuclear re- 
actors and other special atomic products 
for use in many fields, including medicine, 
metallurgy, agriculture, chemistry and 
the production of abundant electric 
power. In this way, G-E continues its 
progress in research and engineering to 
make life better for you and enhance 
the development of your country. 


Progress le Qur Most Important Product 
GENERAL @@ ELECTRIC 


U.S. A. 
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Role of Forests in Flood Control 


M. M. SRINIVASAN, LFS. 


Central Silviculturist, Forest Research Institute 


Forest plays a vital role in Nature by tending to 
moderate the extremes of climate conditions, prevent- 
ing soil erosion and regulate the flow of stream. 
Destruction of forest cover in the past has led to 
serious consequences like floods, erosion, aridity 
impoverishment of soil and desiccation. “Cities and 
civilization have deteriorated and vanished as the 
year-long flows of usable water without which man 
cannot survive, first faltered and then failed through 
abuse of the hinterland of mountains and forests’. (3) 
The occurrence of devastating flood with increasing 
frequency and intensity has therefore been responsible 
for stimulating the study of relationship between 
forests and floods and a good deal has been written on 
the subject. 


Earlier literature on the influence of forests on 
climate and floods largely consists of casual observa- 
tions, as there was little experimental evidence to go 
by. Serious experimental studies on the subject 
were started probably towards the end of the last 
century, and a considerable amount of research has 
been published, mainly in Europe and the United 
States of America. This has thrown valuable light 
on the interaction of the various factors involved so 
that we are now in a position of appreciate some 
aspects of this complex problem. 


A flood in a stream is the result of the discharge of 
water beyond the carrying capacity of its channel. 
The contributory factors are (a) a heavy rainfall in 
the catchment area and the rapid drainage of this 
water, often coupled with the melting of snow which 
might have already been present there and (b) the 
silting up of the stream bed by deposition thereon of 
detritus brought down by the water itself from the 
catchment area higher up. The relationship between 
forests and floods has several aspects which can with 
advantage be considered under the following head- 


ings :— 
(a) Influence of forests on precipitation. 


(b) Influence of forests on loss of moisture by 
evaporation and transpiration. 


(c) Influence of forests on surface run-off and 
seepage water. 


(d) Influence of forests on soil erosion and the 
raising of stream bed down below. 


Influence of Forests on Precipitation 
Experimental work done on this subject deals 
mainly with the influence on rainfall of forests in 
restricted localities and pertains to the temperate 
regions. Some of the observations indicate that 
there is no essential difference in the quantum of 


rainfall over forests and in the open, but a larger 
number show that between sea and 3000 ft. in eleva- 
tion, there is more precipitation over the forests, the 
excess varying from 1 to nearly 50 per ceit (20). 
Some authorities (21) think that since forests, as 
compared with bareland or other type of vegetation, 
return a much larger proportion of rainwater to the 
atmosphere through evaporation and transpiration 
they must be contributing materially to inland pre- 
cipitations. It is, however, generally accepted that 
forests do not appreciably influence precipitation 
associated with cyclones or strong seasonal winds. 
The influence of forests on the general pattern of 
rainfall in India, which is governed by the monsoons, 
is very doubtful and it would be safe to assume 
that forests probably do not appreciably influence 
the incidence of summer rainfall in our country. 


Influence of Forests on Loss of Moisture by Eva- 

poration and Transpiration. 

The amount of water lost by the soil to the atmos- 
phere in the form of evaporation varies with soil 
cover, temperature, atmospheric humidity, wind 
velocity and physical characteristics of the soil. 
Though difficult to assess accurately the loss of 
water from the soil through evaportion is much higher 
on bareland than inside a good forest. Land covered 
with other types of vegetation falls in between these 
two extremes. In this connection it may be mentioned 
that during light showers a portion of the precipita- 
tion is intercepted by the crowns which does not 
reach the ground as drip or flow along the steams and 
is returned to the atmosphere direct. Evaporation 
in this form accounts for the loss of a considerable 
portion of precipitation, especially in the case of light 
showers falling on dense canopied forest. 


The transpiration loss depends upon the type, 
vigour and density of the vegetation, climate of the 
locality and the season of the year. It is nil on ab- 
solutely bareland and amounts to large quantities in 
the case of forests. According to Ney (18) the total 
amount of water transpired by a fully stocked beech 
forest during the growing season is equivalent to 
10.8 inches, by spruce forest 8.3 inches and by Scotch 
pine forest 2.9 inches. Hoover (13) has placed the 
transpiration of deciduous forest in Coweeta, (N. 
Carolina, U.S.A.) at 17 to 22 inches of water. Accord- 
ing to Griffith (12) the evapo-transpirational water 
loss in Utah (U.S.A.) is 10 inches on bare ground, 14 
inches on herbaceous land and 17 inches on the aspen- 
herbaceous land. Not attempt has been made to deter- 
mine the quantity of transpiration water for tropical 
conditions. It is safe to assume that these figures are 
considerably higher for the luxuriant forest vegeta- 
tion in our areas of heavy rainfall. The depth up to 
which the soil is tapped for the transpiration water 
depends upon the type of vegetation it carries. In 
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general, it is greater in the case of trees and large 
shurbs and less for the smaller bushes, grasses and 
other herbaceous growth. While evaporation affects 
only a thin layer of soil at the top, transpiration 
affects the lower layers. Thus, during the dry season 
the surface layer is drier and the lower layers wetter 
in the case of bare or grass covered land than the 
corresponding soil layers in the forest. On the whole, 
forest soil is drier than bare soil of grass covered soils 
during the pre-monsoon and post-monsoon drought 
seasons. Studies carried out by Benskin (6) show 
that the moisture content of forest soils in Chhota 
Nagpur is much less than that of the adjoining bare- 
land. The difference between the two decreased 
during rains but was found to be appreciable even after 
heavy rain-storms. Forest vegetation thus acts as a 
pump sucking up water from the soil and losing it 
to the atmosphere through transpiration. It is for 
this reason that forest areas with high watertable 
develop into swamps as soon as the forest cover is 
destroyed. 


Influence of Forests on Surface Run-off and 
Seepage Water 

Precipitation that is not lost as evaporation or 
transpiration either flows down along the surface or 
sinks into the ground. The surface run-off water is a 
destructive agent, rushing down the slope to the 
stream and causing erosion on the way. As against 
this, the water sinking into the ground travels slowly 
underground through the mass of soil, being utilised 
by the plants for their growth replenishing springs 
and the underground reservoirs and providing a 
constant flow in the streams. The proportion of sur- 
face run-off to seepage water is governed by a number 
of factors, the more important of which are (a) the 
pattern of precipitation, (b) topography, (¢c) nature 
of soil and geology and (d) the character of vegeta- 
tion. Out of these, man has full control over the 
character of vegetation and through this a partial 
control over the character of soil. 


Forest helps in cutting down the proportion of 
surface run-off in a number of ways. In a dense multi- 
storyed forest canopy considerable period lapses be- 
fore precipitation ultimately reaches the soil. The 
tangle of stems and roots of different types of plants 
present on the forest floor acts as a brake on the speed 
with which surface water moves, forcing it to go slower 
and by circuitous routes. The soil thus gets more 
time for absorbing water and the quantity of surface 
run-off is thereby proportionately reduced. 


The mass of leaf-litter and debris, partially or fully 
decomposed, along with the mosses, lichens, and other 
herbaceous growth which characterise a good forest 
floor, receive even the heaviest downpour like a sponge. 
It sucks up and holds back a part of it and effectively 
protects the mineral soil against the denuding effect 
of the falling raindrops. It further keeps the surface 
pores open and leaves the capacity of the soil unim- 
paired to absorb water. The ability of the leaf-litter 
and debris to maintain the percolating capacity of the 
soil is far more important than their own absorbing 
ability (6.9.14). 


The higher organic content of forest soils improves 
their physical texture and thus increases their power 
of absorbing and retaining moisture. A given volume 
of water takes much less time to seep into a forest soil 


than it does to seep into any other type of soil on 
account of its good physical condition. The rate of a 
absorbing water is particularly high in the case of a 
forest soil on account of the presence of channels and 
burrows formed by numerous forest fauna and the 
openings caused by decayed tree roots. According 
to Burger (7) a given volume of water takes less than 
one fifth the time to sink through a soil under forest 
than it would take to sink through a similar soil in 
the open. Butes (4) states that after a heavy rainfall, 
following the drought period, rain-water had _per- 
colated to depths of 84, 6, 4 and 14 inches in a wood- 
land, a sod, a cornfield and a bare area respectively. 


Forests not only protect the existing soil against 
erosion but also go on continuously adding to it. 
Soil under a set of climatic conditions is formed, 
through ages, as a result of the weathering of the 
parent rock. Through the decay of its products, 
vegetation plays a vital role in this process. It 
supplies carbon dioxide to acidify the soil, water and 
food to the myriads of soil microflora and fauna. The 
deep rooted trees and shrubs help to break the under- 
lying rock through physical action of their root 
systems. The forest thus builds up and maintains a 
huge sponge-like reservoir of soil and sub-soil which 
absorbs a large portion of precipitation and gradually 
releases it in the form of clear water to the benefit 
of all. 


Influence of Forests on Soil Erosion and the Rais- 
ing of Stream Bed down below 

A good forest cover creates ideal conditions for the 
rain-water to soak into and be retained by the soil. 
In the absence of forest cover the abosrbing capacity 
of ground is greatly reduced. Water instead of being 
absorbed rushes along the surface, forming small 
rivulets the combine to form large torrents. During 
this pro-ess, valuable soil is eroded and the under- 
ground reservoir, which probably took ages to form, 
is soon permanently exhausted. So great is the force 
of this rushing water that it carries with it not only 
the finer particles of soil, but also billions of tons of 
coarser material, pebbles, small stones, boulders and 
huge pieces of rock. The eroded material swells the 
bulk of the stream and serves as a very efficient tool 
for cutting up and widening the channel in the hilly 
catchment area. As the slope eases off and the speed 
of rushing water arrested, the eroded material is 
gradually deposited in the stream bed. In the hilly, 
semi-hilly and bhabar zones it is primarily the coarser 
fractions which are sedimented, permanently ruining 
good agricultural lands and reducing the working life 
of the costly dams and reservoirs. The smaller frac- 
tions are deposited as the waters move more slowly 
along flat country. This accelerated sedimentation, 
by raising the stream bed forces the current to change 
its course at short intervals and is one of the most 
important causes of the frequent occurrence of high 
floods. It damages or renders useless the man-made 
masonry embankments and other protective struc- 
tures and seriously adds to the cost of dredging opera- 
tions. 


Some Examples of the Influence of Different Types of 
Soil Cover on the Behaviour of Watersheds 
Considerable amount of work has been done to 

evaluate the influence of different types of vegeta- 

tion and leaf-litter on the proportions of surface and 
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sub-surface flows and the extent of erosion caused. A 
few outstanding examples are quoted below :— 


(a) Bates and Zeasman (5) have estimated that the 
run off from a number of deciduous broad 
leafed forests on slopes averaging 36% amount- 
ed to 20% of the summer rainfall while in the 
case of cultivated fields under comparable con- 
ditions it averaged more than 25%. 


(b 


~— 


According to Lowdermilk (15) the surface 
run-off from burnt and unburnt plots in 
Chaparral (scrub) forests of Southern California 
is in the proportion of 3.6: 1. Superficial run- 
off from the bare and burnt surfaces exceeds 
that from the latter covered surfaces by 3 to 
30-fold and erosion by 50 to 6,000 fold. 


(c 


Meginnis (16) describing the results of an in- 
vestigation on surface run-off and erosion for 
the Loessal uplands of the Mississippi 
catchment areas, has given the following figures 
of surface run-off and erosion for a locality with 
- 180” rain, 28° of which was in the form of 
torrential rainfall. 


Type of Ground Surface Run-o ff Erosion 


. Cultivated cotton field with 
furrows up and down the 


slope 58% 100 tons per acre 
2. Cultivated cotton field with 

furrows along the slope 74% 35 
3. Barren land in an old field 48% 80 dae 
4. Unburnt broom sedge Over 1% Negilgible 
5. Oak forest Lass than 1% 5 


(d) Griffith (12) describing his impressions of an 
on the spot study of the watershed mange- 
ment research work in United States of America 
states that in the case of a typical watershed 
in the Coweeta Experimental Forest in North 
Carolina the Lower pasture land forming 20% 
of the total area and subjected to heavy grazing 
found to contribute 56°% of the flood volume 
in the stream. On the other hand the contribu- 
tion of area under coppice forest was practi- 
cally nil. The influence of various land uses on 
erosion may be guaged from the following 


figures :— 
Types of Land Use Sediment 
1. Undisturbed forest 2 parts per one million 
2. Forest with soil disturb- 
ed by intensive ogging 5000 
4. Mountain farming on 
steep slopes 6 pounds of soil per day 
per acre 
5. Copper Hill bare soil 350 cubic yards per acre 
per year 


Clearing of good forest land according to the local 
agricultural practices led to fall in yields from 24 
bushels per acre to I bushel per acre in seven years. 
The soil losses started at 9 pounds per day and in- 
ereased to 120 pounds per day during this period. 


(e) Anderson and Trobitz (1) reporting the results 
of a study of a major flood producing storm 
have concluded that a decrease in forest cover 
significantly steps up peak discharges and 
deposition of sediment during major floods. 


(f) Burger (7) reporting the results of the famous 
study into the water complex in the Emmen- 
thal forest, Switzerland, for the period 1927-28 
to 1941-42, coneludes that under those condi- 
tions “100 m.m. of precipitation can infiltrate 
within 1 to 2 minutes into good forest soil 
whereas in the case of hard pasture soil it takes 
1 to 5 hours. Within a good forest soil a precipa- 
tion of 50 m.m. in 50 minutes is not followed by 
a measurable surface run-off while over pasture 
soil with a precipitation of 10. m.m there is a 
surface run-off of 30 to 40 per cent and with 
a precipitation of 50 m.m. a surface run-off of 
roughly 60°”. Burger has further concluded 
that in the case of precipitations following wet 
weather, the maximum water level in the forest- 
ed catchment is lower than that for the open 
grazing land by about 30 to 50 per cent or 
even more. It may be mentioned that the open 
grazing land was still covered with some vege- 
tation. It was not comparable to our denuded 
and badly eroded slopes where the differences 
are bound to be even more pronounced. 


~— 


Dunford (9) reporting on a study concerning 
the influence of cattle grazing and timber land 
disturbances on run-off and erosion states that 
removal of leaf-litter increased surface run-off 
7 times the normal rate and removal of trees 
and leaf-litter increased it up to 16 times. The 
slope in this Gase was moderate and the annual 
rainfall about 20 inches, the bulk of which being 
received in summer. 


(9 


The amount of research work done in India on 
the various aspects of watershed management 
problems is very meagre. The role played 
by forests in our tropical climate with practi- 
cally the whole of precipitation coming in the 
form of heavy storms in a period of about 3 
months is bound to be much more important. 


(h) Benskin (6) while discussing the effect of 
forests in stream flow with particular reference 
to the sal forests of Chhota Nagpur concludes 
“forests have a very marked effect on run-off, 
even more so here than in temperate climates”. 
He found that the moisture content of the forest 
soil at the end of hot weather is much lower 
than the moisture content of bare soil. This 
This difference decreased during rains but 
is appreciable even after a heavy rain storm. 


~ 


Mobbs (17) has stated that after six years of 
strict protection of the catchment areas of a 
number of hill torrents threatening the lines of 
the Ganga and the Eastern Yamuna Canals it 
was found that the raws had decreased decidedly 
in breadth and the floods were spread over a 
longer period of time than before. He considered 
the retention of full forest cover in the catch- 
ment areas to be essential for reducing these 
hill torrents to their normal size. 


Ke 
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(f) Gorrie (11) has summarised the results of two 
interesting experiments carried out by him in 
the Kangra and Hoshiarpur hills of Punjab as 
below. The first experiment was conducted 
during the period July to October 1937, while 
the second sought to study only individual 
floods on specific dates. 


Kangra Nurpur Plots 


Percentage of rain which ran- Grass 80% Grassand_ Bare soil 
off cover shrubs grass clipped 
cover every 3 days 


Out of total of 46 ins, on 32 
wet days during July— 


Oct. 1937 1% 2.5% 25% 
Out of total of 5} ins, in 4 

hours, the heaviest single 

storm 2.2% 1.7% 6% 
Weight of soil lost per acre :— 
Carried away on 32 wet days 3,500 lbs. 3,900 Ibs. 18, 500 Ibs. 
Carried away by a single 

storm 5} ins. 260 lbs. 307 lbs. 3,511 Ibs. 


growth utilises a higher proportion of the precipita- 
tion water, the total discharge from a forested water- 
shed is less and much more regulated than the dis- 
charge from other categories of land. Erosion is 
reduced to its geologic form resulting in slower sedi- 
mentation of stream channels and man-made reser- 
voirs. 


It is wrong to imagine that forests would totally 
prevent floods because floods are a geological pheno- 
menon which oecurred even before man started inter- 
fering with nature by destroying vegetative cover. 
It is equally wrong to believe that any system of 
reservoirs, dykes and dredging operations by them- 
selves can result in permanent improvements. 
Afforestation, along with other correct land use 
practices, by forcing precipitation water to travel 
slowly below the surface and controlling its destruc- 
tive force would certainly reduce the floods to their 
geologic norm and rob them of their present devasta- 
ting character. These practices also stop erosion which 
means conservation of fertile soil at the source, protec- 
tion of valuable agricultural land lower below, pro- 
longing of the working life of costly engineering works, 
improvement of the natural water-ways and cutting 
down costs in dredging and flood relief operations. 


Hoshiarpur Polian Plots 


Date Rainfall Duration of Intensity 
in inches of Storms in inches 
per hour bushes 
22-7-40 3.28 10 hours 0.32 1,350 
1-8-40 2.67 6 hours 0.44 700 
2-8-40 1.75 2 hours 0.88 425 
8-8-40 1.71 1} hours 1.14 925 


Run-off of rain (cubic em) 


Silt loss (gm) 


grass bare bushes grass bare 
12,200 14,525 7 18 95 
8,900 16,800 9 34 95 
8,625 10,500 5 17 41 
7,150 8,700 13 22 40 


These figures clearly bring out the influence of 
vegetation on run-off and soil wash. 


Gorrie has also quoted Kirtikar’s work in Sholapur 
(Bombay). Here on gently sloping fields (slope 1 in 
85) and with a rainfall of 25” falling in 41 rainy days 
the loss by run-off in the first half of the monssoon 
season was only 10 to 14% but rose to 24 to 34%, in 
the latter half. Annual soil loss per acre worked out 
to 0.64 tons for grass, 18.04 tons for bare fallow 
without weeds, 30.19 tons for shallow cultivation and 
43.99 tons for deep cultivation. Kirtikar calculated 
that under these conditions 8 inches of surface soil is 
lost in 20 to 54 years under different tyears of soil 
working as compared with 1384 years in the case of 
grass sod. 


The above account shows that forests play a vital 
role in controlling floods. They maintain the water 
absorbing and retaining functions of the catchment 
areas at the highest pitch of efficiency and afford 
effective protection to the soil against erosion. Sur- 
face run-off is eliminated to a large extent and the 
water has to travel underground before it reappears 
in the form of springs and enters streams. As forest 


Flood control works falls in two phases. The first, 
or the preventive phase lies in the hilly catchment 
areas. The operations will consist of afforestation of 
denuded areas, proper management of the existing 
forests and introduction of sound moisture and soil 
conservation practices on grazing and cultivated 
lands. The forester, the soil conservationist and the 
agricultural expert have to play their part here. The 
second phase starts as the stream leaves the hilly por- 
tion of its journey. The stress in this region will have 
to be on engineering works like storage reservoirs,. 
protective embankments and dredging operations. 
The aid of vegetation will have to be sought here too 
in cutting down the costly brick and mortar embank- 
ments to the minimum and in reclaiming the land put 
out of commission through sedimentation. 


These principles have been clearly recognised in the 
US. Flood Control Act of 1936 2(a) which has placed 
the operations in the catchment areas under the 
Department of Agriculture and those in waterways 
in the plains under the Army Department. 


Effective mastery over floods would demand a 
proper co-ordination between the watershed and 


| 
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waterway features of the flood control programmes. 
It is suicidal and highly wasteful to go ahead with the 
downstream flood control programmes and to embark 
on costly engineering works without paying adequate 
attention to the problems of watershed management. 
The root cause of the trouble lies primarily in the 
catchment area at the top and this region must receive 
early and adequate attention. 


The importance of research into watershed problems 
in our country cannot be over-emphasized. The 
pattern of rainfall, the type of vegetation and agricul- 
tural and pastoral practices in the tropical climates, 
especially in thickly populated lands like India 
differ materially from the conditions in Europe 
and America. We have, therefore, to collect reliable 
information for our own conditions. We must possess 
full facts regarding the various aspects of this com- 
plex problem if we have to deal with it in a scientific- 
manner. As already stated, practically the whole of 
research work done in this field pertains to the tem- 
perate climates. Research into the complex water. 
shed management problems is a long and laborious task 
It is imperative that we make a start on a large 
enough seale at the earliest possible date. 
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‘Some seven hundred years ago. The height of the 


closing dam is 24 feet 6 inches above normal sea-level, 
i.e., approximately 12 feet above the highest flood- 
level. 


For the slopes of the dam 1,970,000 square yards 
of stone were used, and the building material includes 
30,084,000 cubic yards of sand. 


On top of the dam will be found a wide motor-road 
and a bicycle track and there is still room for another 
lane of motorcar traffic. A monument marks the 
place where the last gap of the dam was closed. It is 
65 feet, 6 inches high and from it the visitor has a 
magnificient view of the North Sea, the Ijssellake, 
and the coasts of the provinces of North Holland and 
Friesland which are connected by the dam. 


Locks for ships (2000 tons) and drainage locks will 
be found in the dam. They have been built in cons- 
truction pits which were sunk in the open sea. The 
dam itself was built in the following manner : ships 
with trapdoors in the bottom marked the place for the 
dam with tons of gravel. Floating cranes then put 
on more gravel up to flood-level. The gravel was 
covered with sand and this foundation structure got 
layer upon layer of clay, upon which plates of zinc, 
slabs of basalt, and many other materials were placed 
to make the dam high and firm enough for its purpose. 


It may be said that the Dutch Closing Dam is a 
miracle of engineering and ingenuity. 
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(Continued from page 10) 
to draw attention to the fact that constant effort and 
vigilance is required on the part of the power system 
engineer to ensure than anticipated loads come on the 
system at the proper place and time and that more and 
more loads should also be built up and means lack 
of thereby expand the system. A saturated system 
initiative on the part of power system engineer and 
the manager. For an expanding economy of the 
society which we serve, an active policy of develop- 
ment for both the load and the power plant capacity 
should go hand in hand. 


It will be obvious from the foregoing that the task 
of planning, power generation and power utilisation 
will be continuous process and needs an effective 
machinery by which information relating to various 
aspects of the economic development in the country 
can be gathered, processed and maintained uptodate. 
Such comprehensive data will render the planning and 
execution of the various schemes relatively simple and 
straightforward. It is suggested that towards this 
purpose, the country should be divided into certain 
broad regions or zones, each of which should have a 
Standing Committee, its membership comprising the 
following officials :— 


(1) A representative from the CW & PC. 


(2) The Chief Electrical Engineer of the State or 
States, which come within the zone. (In the 
States where State Electricity Boards are 
functioning, the representatives of the Boards 
will take the place of the Chief Electrical 
Engineers). 

(3) The Director of Industries of the State or States, 
which come within the zone. 


Coordination of Power Plant Capcity with Load Demand of a Power system 


Probably, it would be convenient to have four 
broad regions somewhat on the following basis :— 

Region A: Comprising Travancore-Cochin, Madrsa 
Mysore, Coorg, Hyderabad and Southern half of 
Bombay State including the areas served by Tara- 
Central Railway-Bombay Covernment power stations. 

Region B: Comprising northern half of Bombay, 
Madhya Pradesh, Madhya Bharat, Rajasthan (ex- 
cluding Bikaner Division proposed to be served by 
Bhakra-Nangal system). 

Region C : Comprising Andhra, Orissa, Bihar, West 
Bengal and Assam. 

Region D: Uttar Pradesh, Delhi, Punjab, Pepsu, 
Bikaner Division of Rajasthan, Jammu & Kashmir. 

It is expected that with the help of such Standing 
Committees it would be possible to obtain proper and 
timely apprisals of the power requirements and power 
possibilities of the various regions and positive steps 
can be taken to ensure the provision of necessary 
facilities in the matter of power development and 
power utilisation. These Standing Committees would, 
wherever necessary, initiate consultations with large 
private electricity supply undertakings, wherever 
they exist, and take into account their needs also in 
preparing their development plans. 

Incidentally, it may be mentioned that the Central 
Water & Power Commission are shortly going to under- 
take comprehensive all-India load survey. In this 
task it is felt that these Standing Committees would be 
able to provide valuable information and assistance in 
the prosecution of the load survey work by the Central 
Water & Power Commission. 


(Paper read at the Third Engineeers’ Seminar ) 
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Fluctuation of Ground 


Water-Table 


in the Lower Reach of Damodar 


By 


SATYAKAM SEN, M.A. 
Vidyasagar College, Calcutta 


The part of the rainwater that soaks into the earth, 
under-the present circumstances, is the main source of 
sub-soil water-supply. The location and movement of 
groundwater are largely determined by soil composi- 
tion and geological formation. It is a known fact that 
perenial irrigation very often leads to water-logging. 
A good quantity of irrigation water in Punjab is lost 
by seepage from irrigation canals and reaches the 
underground water-table ; and even part of the water 
supplied to agricultural fields is not utilised by crops 
but goes down from the “Pellicular zone” to the 
“Capillary zone”, and thus raises the water-table. 
This rise of the undergound water-table leads to 
water-logging and makes low-lying agricultural tracts 
uncultivable. The problem is sometimes being aggra- 
vated by construction of canals, embankments and 
fieldbunds for irrigation. In Punjab, according to 
the 1945 survey, the estimate of water-logged lands 
was about 50,257 acres.' 


The study of Ground-water-table fluctuation in 
relation to the waterlogging problem of the Lower 
Reach of Damodar is very important. 


Source Material 

The Irrigation Dept. of the Govt. of West_Bengal 
used to keep a record of the Pre-monsoon (April) 
and the Post-monsoon (Ocotber) depths of the water- 
table of open wells at selected places over the Lower 
Reach of Damodar. But these recorded observations 
do not give a complete picture of any long-trend 
fluctuations that occur because no continuous record 
for a single well or all the wells are available. Only a 
broad idea about short time fluctuations and the 
general nature of the water-table may be obtained 
from the accumulated data. 


Recently D.V.C. has undertaken a scheme for water- 
table survey in the Lower Reach of the Damodar 
in order to study the present conditions of ground 
water-table. The schemes of water-table survey has 
been drawn up by D.V.C. and 30 piezometer tubes 
have already been sunk in April, 1954. The data from 
the piezometer observations have been received for 
our close examinations. Along with these, the analysis 
of the soil for different depths have also been obtained. 


Trend of Fluctuations from Well Observations 
(1933-49) 
The region concerned can be conveniently divided 


AUTHOR 
into three following zones from the observation of 
wells. The characteristic features are enumerated 
below 


TABLE-A 


Zones Area Served Characteristic Features Possibilities of 
Water Logging 
1. Northern part of Shallow depth of water 
Howrah District be- table from surface. In 
ween River Damodar general, High water- Chances of 
and River Hooghly table prevails ; little water logp- 
fluctuation between Pre ing 
& Post monsoon depth 
of water-table. 
2. S.E. of Burdwan-Ka- 
wa Rly Line-Jamal- 
pur & Pandua P.S. of 
Hooghly Dist : Me- 
mari, Monteswar & -Do- -Do- 
Katwa P.S. of Burd- 
wan Dist: Dead rivers 
of Behula & Gangur 
Passes through this 


tract. 
3. West & S. West of The Ground-water table Least possi- 
Burdwan-Katwa Rly is well below the bilities of 


line-P.S. of Ausgran., surface-level. Pre & water - logg- 
Mangolkot & Galsi of Post-monsoon water-table ing. 
Burdwan. fluctuation is very high. 


From the above table it is observed that in zones 
I & II water logging possibilities prevail and due to 
this, these zones require thorough investigation of 
ground-water-table fluctuations, so that it would 
be possible to demarcate correctly areas that are 
likely to be water-logged. 


The rise of water table takes place with the monsoon 
rainfall. In June, following a long dry period, the 
water-table is at its greatest depth from the surface. 
In October, following the monsoon period, the water- 
table is at its minimum depth from the surface. 


The Pre-monsoon & Post-monsoon fluctuations of 
water-table are well observed from the ground water 
contour map showing the differences of April and 
October water-table. (see map No. 2). The range is 
higher in the north-west and lower in the south-east. 
The fluctuation rate of ground water table is small 
between the Pre- & Post-monsoon periods in zones 


| 
| 
| 
ha 
by 
| 


18 INDIAN JOURNAL OF POWER AND RIVER VALLEY DEVELOPMENT 


I & Il. The range of water-table rises high, as we 
proceed towards west and north-west, with the rise 
of relief. The variation of relief is slight between 
Damodar and Hooghly rivers. 


Topography and Water-Table 
Water-table fluctuation and the topographic 
features should be studied in detail in order to ascertain 
the actual water-logged areas. No piezometer station, 
which are under consideration, is situated 60 ft. 
high above sea level. 


Slight topographic undulations or relief depressions 
with bad drainage conditions might lead to water- 
logging. The water-table is usually high near the 
river. This is possibly due to the supplies in the river 
being high during rainy season. The volume of water 
which overtops the banks and is being spilled, a large 
part of it, never returns. It remains standing in 
depressions and low-lying areas near the rivers. 


Trend of Fluctuation from Piezometer Observations 

Water-table fluctuations as observed from piezo- 
meter show that its rise and fall is well related to the 
rain fall. The data collection in the year 1954 started 
from the month of May, i.e., during the Pre-monsoon 
period. 


Water-table fluctuation is very closely linked with 
rainfall. Its behaviour is of different kind in the Pre- 
monsoon, Monsoon and Post-monsoon periods. The 
records of the different water-table stations show that 
during monsoon the water-table rises, and reaches 
its peak about the early part of October. (i.e., at the 
end of the Monsoon period). In Post-monsoon season 
the water-table decreases steadily. 


The data for 1955 reveal that in the month of June 
the water-table sinks to a low level. The data from 
the different water-table stations show close relation- 
ship in their rise and fall with the increase of rainfall. 
(see graphs figs. 4 to 6). 


Depth of W.T. 1954. 


A maximum depth of water-table from the surface 
in D.V.C. commanded area is about 16 ft. and the 
minimum depth of water-table sometimes reaches 
ground level in the month of October after rainy 
season. 


It may be noted that max. depth of water-table in 
the area under investigation does not exceed 20’ 
whereas in some parts of Burdwan, Bankura, the 
maximum depth of water-table is about 40’ to 45’. 


Soil Features 

The soil of the area, upto the depth of 50’ (see 
table C) under investigation, has been divided accord- 
ing to international value of the particle size classified 
by Prescott (3) and others. Clay, loam, and sand predo- 
minate in the area. Nature of sedimentation, as text- 
ural classification suggests that it is either slow or 
quick because coarse sand and clay deposition exists 
in most of the cases. Medium texture, i.e, silt plays 
a very minor part in the sedimentation in the Damo- 
dar-Bhagirathi interfluve. 


Selected soil samples from all over the area have 
been tested for pH and show that a large majority 
of soils at the top surface have pH ranging between 
6.5 and 7.5. Only in 2 places, Krishnarampur and 
Puinan (Hooghly dist.), pH recorded is slightly higher. 
In the above 2 stations the salt present in the soil 
is also high (1.65 and 1.72). The areas with high pH 
content and with high salt present in the profile points 
to a potential danger of alkalinasation at a subsequent 
stage if conditions remain favourable for such. It is 
interesting to note that in all the stations pH in- 
creases with the depth except two or three places, 
viz. (Bajemalia—Hooghly dist., Radhanagar and 
Gidhagram—Burdwan dist.). In these places, slight 
decrease of pH has been observed with the increase 
of depth. There are few stations where pH value 
remains more or less same with the increase of 
depth. (see fig. 3.) 


TABLE-B 


Depth of W.T. 1955. 


No Stations Height of the stations Max. Depth below Min. depth below Maz. Depth below Min. depth below 
above M.S.L. sur-face in April sur-face in Oct sur-fece in June the surface in 
approximately Oct 

3 Denur bet. 33-38 ft 15’ 14” 6’ 44” 16’ 2}” 5’114” 
21 Krishnarampur 10’ 4’ 8}” 0’ 4” (above 
16 Puinan 32’ 7’ 34” 2’ 94” 3’ 2” 4’ 2” G.L.) 
10i Chaubera 40’ 8’ 94” 3’ 33” 

do 40’ 6’ 0” 0” 7h” 
19i Bajemelia 24’ 9 5” 6 1 10’ 0” o i" 

19ii do 24’ 6’ 94" 1’ 43” 8’ 7}” 0’ 94” 

2 Gidhagram 58’ 12’ 7” 13’ 10}” 4 64" 

5 Piplan bet. 38-48’ 811)” 0’ 34” 10’ 10” 2114” 

7 Sultanpur — 8’ 8” 1’ 64” 10’ 1)” 3’ 23” 

8i Radhanagar bet. 34-36’ 7’ 94” ,-. 8’ 5}” 2’ 93” 

li Sudhpur 38’ 66'11}” 0’ 3” 

lii do 38’ 6’ 5}” 0’ 4)” 

17 Kalachara 32’ 2’ 53” 0’ 64” 4’ 11)’ ££ 

15 Paunan 22’ 3’ 32” 0’ 24” 4’ 6” 0’ 1}’ 

(above G.L.) 

27 Bhanjipur 36’ 5’ 4)” 6’ 1’11}” 

18i Brahmanpara bet. 30-32’ 8/11” 5’ 83” 9’ 7}” 3’ 

18ii do do 6’ 3” 6’ 0’ 5}’ 

26i Rajhati bet. 28-30’ 8’ 2}” 4’ 44” 9’ 62’ 5’ 6” 

26ii do do 5/11)” 0 7 1h" 44” 
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TABLE C 
Site No Mouza, PS Soil Depth of Textureof Mechanical Chemical 
Sample & Dist. Collected Soil* Coarse Fine Sand Silt Clay 
No (in serial Sample Gravel Sand 0°2-0°02  0°02-0°002 <0°002 =Total Salts pH Carbonate 
1/1 0’ 0”-3' 0” Loam 0.4 7.1 46.5 25.6 18.4 0.01 7.6 Nil 
1/2 Sudhpur, 6’ 11”-8’ 5” Sand O.4 40.8 54.7 0.9 2.8 7.9 Nil 
1/3 Katwa = 16’ 0”-18’ 4” Silt loam 3.9 18.1 51.3 20.8 8.4 Trace 
1/4 Burdwan 33’ 3”-36' 4” Heavy Clay — 2.9 9.1 21.6 62.8 7.5 Nil 
2/1 Gidhagram 0’ 0’-3’ 0” = MediumClay 0.5 10.9 19.6 22.7 39.5 0.058 7.9 Present 
2/2 Katwa 6’ 8”-8’ 10” Medium Clay 0.7 6.7 24.4 19.9 46.0 7.5 Nil 
2/3 Burdwan 22’ 0’-25’ 1” Sand 10.2 75.9 6.: 0.9 6.2 6.9 Nil 
3/1 0’ 0°-3' 0” Clay loam 0.1 17.1 27.5 27.0 23.0 0.016 7.5 Nil 
3/2 Denur 7’ 5’-9’ 7” Clay loam 5.0 31.7 15.8 13.6 31.3 7.8 Nil 
3/3. Monteswarl3’ 6’-16’ 2” Clay loam 0.2 39.5 19.4 13.2 26.2 ask Nil 
3/4 Burdwan 26’ 5’-28’ 3” Sand 1.5 65.0 21.8 1.6 9.1 A Nil 
4/1 0’ 0-3 0" Light Clay 0.3 5.4 27.6 25.2 40.0 0.036 Ga Nil 
4/2 Kulut 9” 3”-13’ 6” Light Clay 0.9 9.3 27.8 20.3 36.3 8.4 Present 
4/3 Manteswar 16’ 2”-19’ 10” Sandy Clay loam — 31.4 36.7 6.5 22.3 7.1 Nil 
4/4 Burdwan 28’ 2”’-30’ 3” = Light Clay 0.2 2.7 21.8 31.4 37.8 7.5 Nil 
5/1 Piplan 0’ 0°-3’ 0” Clay loam 0.6 5.4 31.5 33.4 23°2 0.064 7.2 Nil 
5/2 Monteswar 8’ 10’-10’ 10” Clay loam 4.1 10.0 30.9 33.3 17.0 7.5 Present 
5/3 Burdwan 29’ 11’-31’ 1” Light Clay 0.6 7.3 27.2 23.2 38.1 7.5 Nil 
6/1 Begpur 0’ 0’-3’ 0” MediumClay 0.2 0.6 11.7 41.7 42.0 0.06 7.6 Trace 
6/2 Kalna 10’ 10”-13’ 3” Medium Clay 0.4 6.0 18.9 25.9 42.1 8.0 Present 
6/3 Burdwan 19’ 8’-21’ 4” Medium Clay 1.1 | 21.4 21.6 42.7 8.2 Present 
7/1 0’ 0’-3’ 0” Sand -- 32.8 59.7 0.4 4.9 0.123 7.5 Nil 
7/2 Sultanpur 9’ 4”-11’ 4” 1.0 12.2 39.4 34.6 7.1 Nil 
7/3 Kalna 16’ 11”-20’ 4” Light Clay — 3.6 21.8 30.9 35.1 7.1 Trace 
7/4 Burdwan 26’ 8’-29’ 11” Medium Clay 1.6 4.5 19.8 24.2 42.5 8.5 Present 
7/5 34’ 8-37’ 10” Medium Clay — 12.5 15.4 26.3 39.8 7.8 Trace 
Results obtained from : N.B. Coarse Sand — 2mm—).2mm  * The classification of texture was carried out by 


Central Testing Laboratory (D.V.C.) Fine Sand —0.2 


Maithon 


mm—0.02 the author on the lines indicated by Prescott 
mm et al (3) 


Silt —0.02 mm—0.002 


mm 


Clay — <0.002 mm. 


There are 10 stations where salt content is more 
than 0.100. Out of these, in 4 stations salt present in 
the soil is above 0.150. (Krishnarampur, Puinan, 
Kotalpur—Hooghly dist., Akalpaush—Burdwan dist.) 
The percentage of salt present in the soil is found to be 
greater in the Hooghly district than elsewhere. 


Carbonate is by far, the major chemical constituent 
present in the soil. In the upper surface, most of the 
stations show trace of carbonate, but in the middle 
and lower layers Carbonate is only sometimes present. 


Probable Areas of Water Logging 

Ground water slope from Arambag to Baidyabati 
(from well observations) shows that the water table 
(in October) approaches the ground surface as the 
ground surface slope decreases (See fig. 8). Near 
Gopalnagar as fall of surface level and the rise of 
October water table offers possibilities of water- 
logging. It clearly indicates (see table C) that the 
present water logged sites and non-water logged sites 
are occupied by clay and sandy soils. The present 
water logged sites are mainly found in the topographi- 
cal depressions. As the general water table condition 
rises along with the rise of rainfall, the relief depres- 


sions may offer possibilities for future water logging 
sites. These depressions occur just along the fringe of 
the Bhagirati river and also particularly near the old 
and dead rivers. 
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Results of Analysis 
Mechanical 
Site No Mourz1, Soil Depthof Texture of : 
Sample P.S. & Dist Collected Sample Soil Gravel Coarse sand Fine Sand Silts Clay Total Salts pH Carbonate 
No. (in serial 2-0.2mm 0.2-0.02  0.02-0.002  <0.002 
order) mm mm 


Radhanagar 0’ 0” - 3’ 0” Light Clay 
Kalna 10’ 0” -14’ 0” Sand 
Burdwan 29’ 8” -22’ 7” Clay loam 
Akalpaush 0 0” - 3’ 0” Medium Clay 
Kalna_ 14’ 7” -18’ 6” Light Clay 
Burdwan 2610” -27’ 6” Medium Clay 
Chaubera 0’ 0” - 3’ 0” Silt loam 
Pandua 10’ 6” -12’ 5” Clay loam 
Hooghly 13’ 9” -18’ 0” Medium Clay 
34’ 8” -37’ 0” Medium Clay 
Haridaspur 0’ 0” - 3’ 0” Clay loam 
Pandua 9 9” -11’ 8” Clay loam 
Hooghly 26’ 0” -27’ 8” 
42’ 6” -45’ 2” 


bo topo 
Se ate 


0:073 


Present 
Nil 


w 
sods 


© 


Katalpur 0’ 0” - 3’ 0” Loam 
Mahanad 
Polba 9 8” -1l’ 5” Heavy Clay 
Hooghly 39’ 0” -32’ 2” Light Clay 
33’ 6” -35’ 9” Heavy Clay 
Maheshdanga 0’ 0” - 3’ 0” Loam 
9 5” -13’ 0” Clay loam 
Memari 23’ 3” -25’ 8” Clay loam 
Burdwan 34’11” -37’ Sand 


wes 


Trace 
Trace 
Present 
Nil 
Nil 
Present 
Nil 


0-038 


Seuss 


cour we 


Nil 
Nil 
Nil 
Nil 
Nil 


Dastanpur 0’ 0” - 3’ Clay loam 
Jamalpur 8’ 8” -11’ 9” Medium Clay 
Burdwan 16’ 4” -18’ 3” Clay loam 

22’ 3” -24’ Sand 
31’ 2” -33’ 5” Modium Clay 


Or 


Results of Analysis 
Site No Mouza P. Soil Depth.of Texture of Mechanical Se Chemical 
Sample S. & Dist. Collected Sample Soil Gravel Fine Sand Silts Clay Total Salts pH Carbonate 
No (in Serial 
Order) -0.2 0.2-0.02 0.02-0.902 0.002 
mm mm 


0” - 3 Clay loam 2. , 35.7 30.8 

6” -10’ Clay loam 26.2 

Polba 6” -19’ Heavy Clay 54.0 
Hooghly 26’ 9” -28’ 9” Light Clay 48.4 
33’ 7” -35’ Clay loam 34.4 


Not found 

Not found 

Not found 
Present 
Present 


bo bo bo 


4.76—2 


1 


38’ 5” -39’ Clay loam Present 
Not found 
Present 
Not found 
Present 
Present 
Not found 
Not found 
Present 
Present 


Puinam 0’ 0” - 3’ 0” ~Clay loam 
Polba 11’ 1” -13’ 8” Medium Clay 

Hooghly 13’ 3” -15’ 0” Heavy Clay 
33’ 0” -34’ 1” Sand 
36'10” -38’ 3” Light Clay 

Kalachara 0’ 0” - 3’ 0” 

Haripal 11’ 7” -15’ 3” Heavy Clay 

Hooghly 18’ 1” -20’ 2” Medium Clay 
31’ 3” 1” Medium Clay 


GC 


© 
Sree 


Brahman- 
para 0/0’- 3’ 0” Sand 
Haripal 9’ 6’-14’ 8 Sand 
Hooghly 18’ 0’-19’ 5” Heavy Clay 
32’11”-34’ 0” Silt loam 


Not found 
Trace 
Present 
Trace 


bom 


bo 


Not found 
Not found 
Not found 
Present 
Not found 


0’ 3° 0” Clay loam 0.072 
Bajemelia 19’ 0”-24’ Sand 
Singur 25’ 2”-27’ Medium Clay 
Hooghly 30’ 0”-32’ 2” Light Clay 
43’ 2”-45' Clay loam 


So 


14’ 4”-16' Clay loam 5. 2. 29. Nil 


Ganga- 
dharpur 0’ 0’- 3’ Clay loam : f 5. 20. 3 Not found 
Chanditala 15’ 3”-17’ Medium Clay a 5 28. 5. .8 Not found 
Hooghly 33’ 2”-36’ Medium Clay 2. 20. 2.3 Present 


20 
8/1 Nil 
Nil 
8/3 Trace 
9/1 Nil 
9/2 ome Nil if 
9/3 — Present 
10/1 "Trace 
10/2 Nil 
10/3 _ Nil 
10/4 Trace 
11/1 03 
11/2 —_ 
11/3 0-2 NI 
' 11/4 1°6 Nil 
(4°76-2°0 
mm) 
a 12/1 1-4 35°1 41-9 14-0 0°175 Nil : 
12/2 — ( 58 30°9 56°5 
12/3 0-2 27°8 20°7 35°5 
12/4 0-3 19°9 24°6 47°3 
13/1 63°2 18°2 14°7 
13/2 49°1 18°3 22-2 
: 3/3 — 1 18°6 33°6 30°3 
14/1 23°5 25°5 17°9 17°2 0°022 
14/2 0-2 20°2 140 18°8 
14/3 0-4 40°4 22°7 8°8 24°5 
14/4 4°6 8°5 3-7 4°6 
14/5 16°0 19°2 39°6 
15/1 
15/2 
15/3 | 
15/4 
15/5 
15/6 
16/1 : 
16/2 
16/3 
16/4 
16/5 
17/1 
17/2 
17/3 
17/4 
18/1 
18/2 
18/3 
18/4 
19/1 
19/2 
19/3 
19/4 
19/5 
(ii) 
19— 
1 
2)/1 
| 2)/2 
2)/3 
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Results of Analysis 


Mechanical Chemical 
Site No Mouza P. Soil Depth of Texture of 
/Sample S. & Dist. collected Sample Soil Gravel Coarse Fine Sand Silt Clay Total Salts pH 
No (in seria! Sand 
Order) 2-0.2 mm 0.2-0.02 <0.002 
mm mm mm 
21/1 =Krishna- 0’ 0’- 3’ 0” Clay loam 55.5 13.8 26.5 0.165 8.0 
rampur 

21/2. Chanditala 19’ 7’-21’ 3” Silt loam 10.6 45.4 39.0 7.6 
21/3 Hooghly 35’11”’-38’ 3” Heavy Clay — 3. 21.3 18.3 50.9 9.0 
21/4 43’ 4”-44’ 9” Sandy Clay loam — 17. 52.6 4.1 22.1 8.4 

Dakhin- 
22/1 bari 0’ 0’- 3’ 0” Heavy Clay — 1.6 7.3 22.9 62.1 0.144 7.4 
22/2 Domjoor 12’ 4”-15’ 9” Heavy Clay 0.2 8.9 5.7 25.7 53.6 6.9 
22/3 Howrah 32’11”-36’ 8” Sandy loam 0.2 1.8 66.8 15.4 12.0 8.4 

Baneswar- 
23/1 pur 0’- 3’ Clay loam — 0. 45.8 25.3 26.6 0.044 7.4 
23/2 Amta 13’-17’ Light Clay — 8 11.0 46.0 38.1 6.8 
23/3 Howrah 29’-30° — 23.6 11.5 22.8 21.5 8.3 
24/1 Aima Chak- 0’ 0’- 3’ 6” Sand —_ 39.0 44.1 3.8 11.1 0.069 7.5 

Bishnupur 

Jagatballav 
24/2 pur 12’ 7’-17’ 2” Clay loam “= 1.3 33.2 28.5 33.3 8.4 
24/3 Howrah 33’11’-37' 1” Medium Clay — 8.3 14.2 24.6 46.7 8.4 
25/1 Kotalpur 0’ 0”’- 3’ 0” Clay loam — 3.6 36.8 23.2 32.0 0.106 6.8 
25/2 Jangipara 16’ 8’-18’ 5” Clay loam —- 1.1 22.1 39.8 34.3 7.9 
25/3 Hooghly 27’ 1”-29’ 5” Heavy Clay — 1.8 12.5 25.2 56.8 8.1 
26/1 0’ 0’- 3° 0" Sandy loam = — 3.6 65.6 12.4 15.8 0.084 7.4 
26/2 Rajhati 11’ 4”-14’ 6” Medium Clay — 5.1 27.3 21.4 39.5 7.8 

(P.O. At- 
26/3 pur) 17’ 0’-21’ 6” Sand — 44.0 39.2 4.9 10.7 8.0 
26/4 Jangipara 26’ 7’-27’ 4” Light Clay — 5.6 22.9 25.7 38.2 8.4 
26/5 Hooghly 47’ 2”-49’ 6” — 41.5 27.0 4.1 9.7 8.4 
26/6 59’ 3”-60’ 2” Sand — 72.2 16.8 2.5 3.7 8.4 
26/7 65’ 6”-66’ 4” Medium Clay — 13.2 18.5 17.9 41.8 8.2 
27/1 ~=Bhanjipur 0’ 0’- 3’ 0” Clay loam — 3.3 39.2 25.9 28.5 0.074 7.9 
27/2 Tarakesworl4’ 8’-16’ 0” 6. 18.1 21.8 43.3 8.4 
27/3 Hooghly 27’ 9’-30’ 9” Light Clay — 19. 19.0 15.5 37.5 8.3 
27/4 37’ 2”.38' 0” Sand — 80. 10.6 1.0 2.9 7.9 
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New Land 


The Netherlands are a small country with much 
water but fortunately they have an age-old tradition 
of turning water into arrable, inhabitable land. This 
photograph shows a part of the North-East Polder, 
an area of 185.45 square miles of new land reclaimed 
from the old Zuyderzee. The gigantic work of re- 
clamation of the North-East Polder was commenced 
in 1936 with the building of a 34.15 miles long, arch 
shaped dyke from coast to coast through the Ijssel- 
lake, formerly the Zuyderzee. In 1940 when the dyke 
was ready, it stood in the middle of the water but after 
two years time the water which covered the present 


North-East Polder was drained off into the Ijssellake, 
new land and the old shore met. In the new fertile 
land 310 miles of road were constructed, canals were 
dug in order to keep this land below-sea-level dry, 
trees were planted and farms and villages built. The 
planning of all this did not only concern architects 
and engineers but also sociologists and economists. 
The reclamation and settlement of the North-East 
Polder is a project which has the attention of many 
countries which, like the Netherlands, are eager to 
provide room and appropriate means of existence for 
their population. 


The Dam between two Seas 


The Dutch call it the “Closing Dam” (Aflsuit Dijk) 
and it is a grand achievement of engineering planned 
and carried out within the scope of the Zuyderzee 
Reclamation Works which began in 1927. On 28th 
of May 1932 the Dam was ready and henceforth the 
Zuyderzee and the North Sea were separated. The 
Dam ended the connection between the North Sea 


and the water of what was from now on called ‘‘Tjssel- 
lake”’. 

In the year 1300 the Zuyderzee was formed by a 
flood and through twentieth century reclamation 
works the Netherlands attempted to regain the 849 
square miles of ground that the sea had taken away 

(Continued on page 15) 
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Our Delhi Letter 


(From our Special Correspondent) 


The Industries Fair which has been the focus of 
attention and admiration by a vast multitude of 
people provided the Capital with an almost historic 
interest. The array of exhibits which were received 
from various lands attracted large crowds of visitors 
—many of them with notebooks in their hands. India 
is fortunate in having this fair at this crucial period 
when the second Five Year Plan avows the express 
intention of enhancing the country’s industrial 
potential. 


The duration of the fair was extended by about 
three weeks due to a persistent demand from the public 
that such a wonderful exhibition should continue to 
provide more education and information to the 
public. The management of the fair deserve the high- 
est tribute and gratitude from all sections of the 
public for the unqualified success with which the big 
undertaking has been organised and _ conducted. 
Besides a lot of educative propaganda, active business 
deals have been consumated whereby important 
items of equipment have been sold by foreign coun- 
tries to the Indian industrialists. Much more than 
these sales is the important time table that has been 
mutually agreed upon between India and the parti- 
cipating countries whereby further business under- 
standing will be pursued. 


Bhagra Power Plant Units 

The Bhakra Turbines and Generators which were 
put out for bids in the global market by the Bhakra 
Dam Administration and the Electricity Branch, 
Punjab, have received world-wide response. Some 
18 firms of repute put in competitive tenders giving 
particulars of the design and research techniques 
applicable to the specialisation achieved in various 
countries. Since these are the first units of such size 
(each turbine 125,000 H.P. each generator, 90,000 
kW.) great responsibility rests on the shoulders of the 
civil and electrical authorities incharge of the Bhakra 
Dam in selecting the right type of equipment at 
proper cost. The Central Water and Power Commis- 
sion and the Director General of Disposals were asso- 
ciated in the examination of the tenders. The final 
decision in the selection of equipment rests with the 
Bhakra Control Board who have the ‘zonal’ authority 
in respect of three participating states, viz., Punjab, 
Pepsu, Rajasthan, Government of India, Finance 
Department and Punjab Government Finance Depart- 
ment are also associated in the decision. 


Biggest Power Plant in record time 

This will be a test case in which the engineering 
organisations employed on the Bhakra Dam Project 
will be assuming responsibility for the construction 
of a very large size power plant in record time. The 
operations at the dam site are in full swing for the 
excavation of foundations of this powerplant and 
the construction of the penstocks. The target date 
for the completion for the Powerplant is 1959-1960. 
It is being increasingly felt that the market for the 
sale of electric power will expand along with and in 
fact sooner than the increase of generating capacity. 


It is a matter of common knowledge now that the 
entire power generation from the Ganguwal and Kotla 
Power House has already been allocated to waiting 
customers. The power from the Bhakra Powerplant 
is going to be utilised by the Nangal Fertiliser-cum- 
Heavy water plant almost from inception. The 
balance power from the Bhakra Nangal will be quite 
inadequate for the growing needs for the region, 
particularly Delhi. 


Fertilizer-cum-Heavy Water Factory 

The Fertilizer Plant to be constructed at Nangal 
by the Government of India will produce heavy water 
as an important by-product. The total power needs 
of this factory are estimated at 1,60,000 kW at 100% 
load factor. The plans for the design and construction 
of this project are yet in hand and Shri B. C. Mukharji 
has already started negotiations with foreign firms 
of consultants for the design and construction equip- 
ment necessary for this project. For the heavy water 
aspect the organisation incharge of the Atomic Energy 
Commission is being co-opted for this purpose. It is 
considered that it will be a very intricate and tough 
programme for the Fertilizer-cum-Heavy Water 
project management to have the factory completed 
and fit for operation by the time bulk power is avail- 
able from Bhakra Dam. 


Research and Design Coordination 

In the context of further work on river valley 
projects embracing irrigation and hydro-electric power 
and flood control, the utmost coordination is becoming 
necessary between research and design. Not only is 
design making increasing demands on research for 
finding solutions for new problems but every problem 
is being studied at more than one research station 
in order to arrive at reliable results. With the elimi- 
nation of delays and shortening of distances due to 
air travel and air-mail it is now possible for Punjab 
to coordinate with Bangalore and for Bengal to co- 
ordinate with Poona. The older engineers and other 
administrative Heads need to recognise that in the 
present tempo of progress all round, the problems of 
engineering need a very wide forum for their optimum 
solutions. 


Talk on Bhakra Dam at the Delhi Centre of the 
Institute of Engineers 

This factor was brought out force fully in a recent 
talk at the Institution of Engineers (India) New 
Delhi Centre, when their annual general meeting was 
held. Shri C. L. Handa of the Bhakra Dam Designs 
Directorate narrated how the design and construction 
of the Bhakra Dam were being based on the most 
upto-date techniques-as evolved in India and other 
countries. The problems of Bhakra Dam, he said, 
were quite unique in many respects and for their opti 
mum solution advantage was being taken of the 
widest possible discussions within the country and 
the review of some of the findings by eminent consul- 
tants engaged from abroad. The final responsibility 
for all important decisions was taken by Indian 
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Management in consultation with the Central Water 
and Power Commission. 


Delhi Rotarians discuss River Valley Projects 

The subject of development in the agricultural and 
industrial fields through River Valley Projects with 
particular reference to the Bhakra Nangal Project 
found great favour with the Delhi Rotarians, who 
invited Shri C. L. Handa to address their group. The 
speaker presented in non-technical language the prob- 
lems connected with the planning, organisation, and 
execution of the great project. A transformation in 
the lives of the inhabitants of the region at no distant 
date was picturesquely described and great interest 
was aroused in the select gathering who asked 
questions at the end of the talk. The role of Indian 
engineers in reference to foreign specialists engaged 
for the Bhakra Dam was explained. The necessity 
of betterment fee to be levied on the land deriving 
irrigation benefit was brought out. The dependence 
of the project on timely deliveries of steel was explain- 
ed and the cooperation offered by other countries, 
notably U.S.A. was detailed in the context of upto- 
date procurement of know-how and equipment. The 
chairman appreciated the presentation of the technical 
subject in popular terms. Mere statistics about the 
potentiality and dimensions of such a huge under- 
taking are rather baffling unless the technical people 
take it upon themselves to interpret their significance 
in the immediate spheres of current programmes for 
the common man. 


Implementation of Refresher Course Programme by 
Roorkee University 

The first refresher course for serving engineers which 
was inaugurated at Roorkee in the beginning of 
November was greatly expanded by a tour of Delhi 
and Bhakra in which the serving engineers partici- 
pated. The experts of the Central Water and Power 
Commission and the Bhakra Dam Designs Directorate 
along with some eminent engineers of the T.C.M. 
and the United Nations Technical Assistance Admi- 
nistration addressed the serving engineers on subjects 
connected with their field of specialisation. Shri A. N. 
Khosla, Vice-Chancellor of the Roorkee University 
was present at some of these lectures and he expressed 
his appreciation of the consciousness and awakening 
amongst the members of the profession, who had made 
the first experiment an unqualified success. The way 
had thus been paved for the success of the Asia Africa 
Water Resources Training Centre which was due to 
<ommence functioning at Roorkee from April 1956. 


Second Five Year Plan : Simplification of Procedures 
needed 
The outlay of nearly 1000 crores on River Valley 


Projects is visualised in the draft Second Five Year 
Plan, which is just emerging out of confidential stages. 
This huge outlay comes only next to the provision 
of about Rs. 1,200 crores for Railways. Both these 
sectors are dependent, by and large, on engineering 
personnel being able to formulate their vast plans 
and arrange their speedy execution. The programme 
is much bigger than what has been achieved in the 
First Plan, which had some clear advantages over the 
current plan. The projects and works undertaken in 
1951-56 represented some 25 years of planning done 
under British Masters. Even though these plans were 
far from complete a lot of data had been collected 
and implementation was therefore expedited. The 
present plan has to start from scratch in many new 
fields and unless new methods and techniques are 
employed to solve the hurdles, slower achievement 
is a foregone conclusion. There is thus a bigger and 
stiffer test awaiting the administrators and engineers 
and action is called for right now. The direction in 
which action needs to be taken must be defined in a 
constructive spirit unless frustration and failure are 
to be faced when it is too late. 


Wise Selection of Personnel and Elimination of 
Financial Red Tape 

The cultivation of trust in the judgement of engi- 
neers whose record of achievement is already establish- 
ed seems to be the only approach if the collossal 
programmes are to be implemented. The adminis- 
tration should place a square challenge on the should- 
ers of engineers to furnish a guarantee for the accom- 
plishment within the targets of time and money. 
Having done this in principle, the hurdles and impe- 
diments of petty financial procedures should be 
simplified without in any way releasing the vigilance 
which is needed to sense any wasteful or fraudulent 
expenditures. This can best be secured again us by 
delegation of authority for recruitment, reward and 
punishment in the trusted hands of engineers them- 
selves, so that they have no opportunity to blame 
any of their failures on others. This gesture should 
lead in practice to the clear formulation of real- 
istic programmes which should be discussed thread- 
bare amongst selected personnel, who should have 
the responsibility to hammer out final details. Multi- 
plicity of checks can thus be abolished without in 
any way reducing the effectiveness of control. Expend- 
itures necessary for the investigation of details would 
be readily sanctioned and the rust and friction that 
in these days clog the various sections of the machine 
would be cleared away, leading to a smooth and harm- 
onious progress. This course would definitely need 
some engineers and administrators to function at the 
top and it should not be difficult to find twenty such 
individuals. 


Editorial 


Afro-Asian Water Resource Development 


It is appropriate that a Training Centre has been 
opened at the University of Roorkee for the trainees 
from African and Asiatic countries engaged in develop- 
ing the resources of their largely untapped rivers. It 
is only recently that the countries in Asia and Africa 
are, as it were, rising from their age-long slumber 
(except of course Japan, Australia and New Zealand). 
And as they do so and take up the task of their eco- 
nomic rebirth and regeneration, it is but natural that 
they will concentrate their major attention to the 
development of their large rivers, both for irrigation 
and power purposes. Even the record of the last de- 
cade in India, Pakistan, Ceylon, Afghanistan and 
Thailand shows that this has been the case. Yet much 
ground has still to be covered within these countries 
and much more in the other countries in Asia and 


Africa. 


These largely undeveloped countries have one 
great advantage on their side. They will be benefitted 
greatly by over a century’s rich experience in water 
resource development in Europe and America. There 
much has been achieved no doubt but most of it 
during a period when the scientific understanding of 
the nature of rivers was far more inadeqvate than 
today, and as a consequence, these pioneering efforts 
involved lack of proper planning. wastefulness and 
serious inadequacies which are coming to light today. 
It is of extreme importance that the nascent countries 
of Asia and Africa take a full critical view of the 
situation as regards the science of river resource 
development both from the point of view of technique 
and engineering as well as of broad perspective and 
dynamics of development. Only then the new projects 
that are to be launched will give maximum economic 
fruits with the minimum of effort and in harmony 
with the principle of conservation of natural re- 
sources. Two important considerations arise in one’s 
mind when making the above suggestion. One is 
that river resource development is more or less of an 
irreversible nature, that is, once the river is canalised 
in a certain pattern of engineering sys‘em, it can 
not be changed in its broad contours again. Therefore 
the most enlightened and scientific approach needs 
to be made with respect; to eagh river system. To 
day we might, in our enthusiasm, think that we have 
plenty of water. But after a century of rapid un- 
planned development, we may find ourselves in the 
same position as some areas in USA or Europe which 
are desperately in search of more water today, un- 


less we are careful from now on. 


The other consideration is that most of the Asiatic 
and African countries are economically backward 
in terms of capital resources. Therefore much of the 
finance required for development of their rivers 
would have to come from outside and these have to be 
paid back from out of the benefits that these projects 
will accrue in subsequent decades. These projects 
have, therefore, to be extremely well planned both 
in the short range and the long range sense. 


There is still another aspect that might be worth 
considering regarding the development of rivers. It 
may be debatable as to whether the political bounda- 
ries or the river boundaries are arbitrary. But it is a 
fact that the two are not always in harmony, parti- 
cularly in the case of large rivers traversing through 
small states. Unless we are enveloped by an autarkic 
nationalist attitude as between different peoples 
living in Asia and Africa in the modern technology- 
dominated shrunken world, serious thougit needs 
to be given even from now on as to how these large 
river systems that cut across national boundaries 
are to be scientifically developed for fullest human 
use, in mutual cooperation. This is a problem which 
has raised its head already, as for instance in the 
Indus Basin, and needs to be conceptually tackled 
from now. Much of the avoidable but almost-cer- 
tainly-to-be-raised questions of this character may 
have the benefit of advanced study if the matter is 
seriously taken in hand. 


Resource development of rivers is no longer a 
purely engineering subject today. It covers also the 
socio-economic aspects, and we welcome the fact 
that this broad classification of the subject has been 
kept in mind while planning the Training Centre at 
Roorkee. 


It goes without saying that we welcome the 
opening of this much needed International Training 
Centre with all our heart. And we hope that around 
this Centre and the University, shall grow up serious 
studies of the manifold: broad problems of perspective 
relating to the development of rivers in Asia and 
Africa. Because river resource development is certain 
to play a very significant and prominent role in the 
general economic development of these vast areas 
in the coming decades. 
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Coal Industry Symposium 
Issue Of 


INDIAN MINING JOURNAL 


Carrys altogether 45 papers by leading authorities, read at the 
symposium on India’s Coal Industry organised jointly by the Geological, 
Mining and Metallurgical Society of India and Indian Mining Journal. 


What others say of this issue: 


“Quickly to run through the names of those who participate in the symposium is to be convinced 
that a more authoritative set of experts could scarcely have been got together. There is hardly an aspect 
of the coal industry which is not discussed at a high and technical level...’’. 


Hindusthan Standard, Calcutta. 


«While the wide coverage of the publication makes it useful for all who are in any way connected with 
coal, students and research workers will find it particularly valuable as a guide and reference book.” 


Amrita Bazar Patrika, Calcutta. 


«A collection of no less than 45 articles provides a valuable and comprehensive survey of one of the 
country’s most important industries, vital indeed to the success of the second five year plan.” 


Capital, Calcutta. 


«Read together, the papers give a comprehensive view of the economic and technieal problems facing 
the Indian coal industry and suggestions for their solution...” ei 
Commerce, Bombay. 


“the industry at the moment faces extremely knotty problems and their solution calls for a very careful 
study of the total situation and an integral view of the manifold issues. A comprehensive approach is 
clearly needed. Towards this the present number of the Indian Mining Journal doubtless makes a signi- 
ficant contribution...” Hitavada, Nagpur. 


‘-...Within three years of its existence, it has done a lot towards this study by publishing valuable papers 
and speeches on mining and mineral industry. But the present volume is a special—a unique production... 
should find a place in all libraries on coal and minerals to be preserved as a reference book of perennial 
value to all who are interested in goal, to mining students and research workers.” 


New Sketch, Dhanbad. 


Price Rs. 7/8/- 


Place Your Orders With: 


The Manager, 
INDIAN MINING JOURNAL 
6/2 Madan Street, Calcutta-13, Phone: 23-1765 


INDIAN MINING JOURNAL December, 1955 
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How strong must the foundation 


be for 43 lakh houses? 


In the last few years, large segments of our population have 
moved into the cities. Here they live in unbelievably 
congested tenement houses, adding to the cities’ already acute 
housing shortage. We need 43 lakh houses to 
ease the strain on our cities. 


In 1947 our cement production was _ essential. That is why the Tata Iron 
1.45 million tons. Today, it is 4.34 & Steel Company has launched an 
million tons—almost three times expansion programme which will 
the 1947 figure. 40,000 people are raise its capacity. 

employed in 26 modern, efficiently 


run factories. Ingot Production 
I 1955 1,050,000 tons 
n our developing economy steel is 1959 bin 2,000,000 tons 


——— Private enterprise serves the Nation 


THE TATA IRON AND 
STEEL COMPANY LIMITED 


Printed and published by P. K. Menon from Inland Printing Works, 60-3 Dharamtala Street, Calcutta 13 
Editorial & Managerial Office : 6/2 Madan Strect, Calcutta 13 
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PRIESTMAN 


GRABS 


For 
EXCAVATORS 
HOIST BLOCKS 
MOBILE CRANES 
SCOTCH DERRICKS 
LOCOMOTIVE CRANES 


on 


...to operate from any 
crane or excavator ... and 
speed up every rehandling 
or digging job. 


wer 


illustrated above is Priestman’s 


There is a Priestman Grab for every purpese, 
for all types of equipment. Literature, specifica- 
tion and technical assistance is available without 
obligation. 


TRACTOR & EQUIPMENT CORPORATION LIMITED 
P. O. BOX 279, NEW DELHI 


TRACTORS (INDIA) LIMITED LARSEN & TOUBRO LIMITED WILLCOX (BUCKWELL-INDIA ) LIMITED 
P.O.BOX 323, CALCUTTA P.O.BOX 278, BOMBAY P.O.BOX 289, NEW DELHI 
P.0.BOX 66, LUCKNOW P.O.BOX 5247, MADRAS NEW COLONY, JAIPUR 
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